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HERE’S 
A BIG EXPENSE 
YOU CAN CONTROL 


Industrial Eye Accident Costs UP 782% 


OVER 1939 COSTS 


In these days of rising costs when you put a “tracer of lost profits” 
on your books, you may see that it isn’t only the rising costs of 
raw materials and labor that eat into your net! Eye accidents 
throughout industry average more than $5 per employed shop 
worker per year. You can avoid the unnecessary costs of eye 
accidents (sometimes represented by 4-figure claims) by installing 
an adequate eye protection program. Your AO Safety Represent- 
ative can show you how 98% of all eye accidents can be prevented 
by such a plan and how large your savings can be! 
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Southbridge, Massachusetts » Offices in Principal Cities 
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Concord, N. H. Publication date: twenty-seventh of the month preceding date of issue. Annual subscription $3.50; Canadian and Foreign subscription $4.00. 
Entered as second-class matter at the Post Office at Concord, N. H., under the Act of March 3, 1879. 








THE HRO-7C 

finest model of 
the world’s. 

ost famous receiver 


‘ 


OVERALL DIMENSIONS: 
Height 29”, width 2034"depth 1434”, 
Net weight 95 Ibs. 


@ The incomparable HRO-7 
@ Power supply 
@ 10” speaker 
@ Coils and coil compartment 


@ All in one convenient unit 


$3585° 


Inc. 
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N these giant hydraulic presses, skilled Norton 
workerst mold grinding wheels by “Controlled 


Structure’”—an ingenious Norton process which 


makes possible closer control of the grinding 


action of a wheel and more precise duplication of 


that grinding action in wheel after wheel. 


“Controlled Structure” is but one of the many 


* A patented Norton development. 

+ Approximately 10% of Norton workers 
have a service record of 25 years or 
more. 


NORTON COMPANY, WORCESTER 6, MASS. better grinding at lower cost. 


(Behr-Manning, Troy, N. Y. is a Norton Division) 
NORTON ABRASIVES 


developments of Norton research which are con- 


stantly bringing to Norton grinding wheel users 





FROM THE 
NETHERLANDS INDIES — 


ALL THROUGH EUROPE — 


IN THE NEAR EAST, 
SOUTH AMERICA, CHINA— 


ALL OVER THE WORLD— 








Tue TEcHNOLOGY REVIEW 


More than 150 Motor Gasoline and 100 Octane 
Aviation Gasoline Plants. 


Upwards of 85 Process Units for Solvent Refin- 
ing and Dewaxing of Lube Oils. 


More than 300 Chemical Units, including com- 
plete plants for Ethylene, Butadiene, Styrene, 
Phenol. 


To petroleum refiners and chemical companies Lummus 
offers an integrated service...engineering surveys of 
existing facilities ...economic studies... pilot plant de- 
velopment... engineering ...construction and initial op- 
eration of petroleum refinery and chemical plants. 











ENGINEERING 


Know - How 


Delivery of raw materials to the point of actual 
application in finished products is a highly impor- 
tant problem, and part of Cabot's job. A solution 
such as this screw conveyor assembly is always 
welcome. It conveys pelletized Cabot carbon 
black directly from CABX hopper cars into the 
manufacturing machinery of rubber plants. It is 
another example of the Engineering Know-How 
behind the production and delivery of Cabot raw 


materials for industry. 
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GODFREY L. CABOT, INC. 


77 Franklin Street, Boston 10, Mass. 








358 


THe TECHNOLOGY REVIEW 


Industries Served by TAFT-PEIRCE: 







g: Clothing industry 


“NEW LOOK” 


is an Old Story 
since they first took it to TAFT-PEIRCE 


SKIRTS WERE FLIRTING THE SIDEWALKS 
then, in the early ’80s, when the Wardwell sew- 
ing machine was manufactured in the Taft-Peirce 
plant. Then T-P undertook the first commercial 
manufacture of a machine which developed into 
modern winding equipment. And from then until 
now, the Contract Division has tooled or produced 
(or both) such an odd assortment of jobs for the 
textile and clothing industries as cotton pickers, 
cotton combers, braiders, button-hole machinery, 


For Engineering, Tooling, 
Contract Manufacturing 





button-making machines, and a host of other de- 
vices right down to special tools for modern hook- 
less fasteners. 

Specialists in textile machinery? Far from it. Say 
rather that the Taft-Peirce Contract Division spe- 
cializes in any type of product, in any field of indus- 
try, where the manufacturer needs experienced 
engineering talent, or extensive modern toolmaking 
and production facilities. You can measure the 
scope of T-P Contract Service—measure it accu- 
rately against your own current needs—by looking 
through a famous illustrated book entitled: “Take 
It To Taft-Peirce”. Simply write for a copy to: The 
Taft-Peirce Mfg. Co., Woonsocket, Rhode Island. 


TAKE IT TO TAFT-PEIRCE 











DESIGNED FOR PROCESSING 





© Photograph by Elwood Payne 


1) Wood preparation and grinding area. 2) Retort 
building where terpenes and rosins are extracted 
by solvent. 3) Finishing unit for distillation and 
separation of solvent, terpenes and rosins. 4) Pale 
rosin decolorization and solution evaporation unit. 

5) Rosin packaging building. 6) Oil loading and pack- 
aging building. 
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The Naval Stores Extraction Plant for Newport Indus- 
tries, Inc., at Oakdale, Louisiana, provides for complete proc- 
essing of pine stumps, from wood preparation to decolorizing 
rosin and packaging rosins and terpenes for shipment. Newly de- 
veloped applications of continuous flow processing, and efficient 
fractionation result in products of the highest obtainable quality. 
This plant, with related facilities, was designed and constructed by 
Stone & Webster Engineering Corporation in collaboration with the 
engineers of Newport Industries, Inc. 





A SUBSIDIARY OF STONE & WEBSTER, INC. 


STONE & WEBSTER ENGINEERING CORPORATION 





Sandee ETHYL CELLULOSE Extrusions 


HE excellent dimensional stability and low temperature impact 

strength of Ethyl Cellulose successfully filled many rigid war-time 
requirements in injection molded parts. However, to meet peacetime 
requirements, higher rigidity and greatly improved finish had to be 
added to the above properties. Sandee, with the full cooperation of 
material suppliers, can now offer either high gloss or semi-gloss finish 
extrusions of excellent rigidity and dimensional stability. Rods, tubes, 
simple and complicated shapes in this excellent modern material can be 
extruded to meet your exacting requirements. If an extruded plastic 
can serve, by all means take advantage of our newly enlarged facilities 
and all the skill and experience of our plastic engineers. 
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OUTSTANDING PROPERTIES 
OF SANDEE 
ETHYL CELLULOSE 


. Specific Gravity —1.14 
. Tensile Strength — Excellent 


. Impact (high & low temps) 
— Excellent 


. Heat distortion —170—185° 
. Rigidity — Good 


. Dimensional Stability 
—Very Good to Excellent 


. Burning Rate —Slow 
. Odor —None to very slight 


. Color — Unlimited 
. Finish —High Gloss if Desired 


* 
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This WESTON (28) *Sensitro/ Relay 


® provides positive control on 2 microamperes 
e handles up to 50 milliamperes at 120 volts AC or DC 
e resists extreme shock and vibration 





Here is a sensitive relay whose unique _ of existing products. To assist in their 
characteristics stir the imagination... proper application, consult our repre- 
suggesting to design engineers vast pos- sentatives, or write... WESTON Elec- 
sibilities for new product development, trical Instrument Corporation, 702 Fre- 


we 


and for simplification and improvement _ linghuysen Ave., Newark 5, New Jersey. 





*SENSITROL—A registered trade-mark designating the contact- 
making insirumen nd relays, as manujactured exclusively by 
the Weston Evecirical lnsirument Corporation. 
Solenoid reset type (illustrated 


directly above) or manual reset 
types available. 


WESTON CAukimai oO 


ALBANY - ATLANTA - BOSTON - BUFFALO - CHARLOTTE - CHICAGO - CINCINNATI - CLEVELAND - DALLAS - DENVER - DETROIT - JACKSONVILLE - KNOXVILLE - LITTLE ROCK - LOS ANGELES - MERIDEN - MINNEAPOLIS - NEWARK 
NEW ORLEANS - WEW YORK - PHILADEIPHIA - PHOENIX - PITTSBURGH - ROCHESTER - SAN FRANCISCO - SEATTLE - ST. LOUIS - SYRACUSE - IM CANADA, NORTHERN ELECTRIC CO., LTD., POWERLITE DEVICES, LTD. 














NEW SMALL SIZES — NEW FEATURES 


No. 5R Rotary Model...smallest B & S 
rotary model. Holds work from ¥%," to 
5” diam. Control ring is operated from 
any position in which chuck stops. 


strength. 


No. 7R Rotary Model... holds work 
from 1%." to 7” diam. Also permits 
variation of holding strength by the 
amount operating handle is turned. 


.No. 408 Rectangular Model... has 4” x 
8” working surface. Pole spacers closer 
than on other rectangular models, hold 
smaller pieces. 


No. 412 Two-Line Rectangular Model... 
has 4” x 12” working surface and two 
line pole spacers. Useful for grinding 
rows of small as well as larger parts. 


For sale only in the United States of 
America and its Territories. For com- 
plete details, write Brown & Sharpe 
Mfg. Co., Providence 1, R. I, U. S. A 





Amount ring is turned governs holding . 
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BROWN & SHARPE 






































CO. 


GAS... LIQUID. . . SOLID (Dry Ice) 


THE LIQUID CARBONIC CORPORATION 
3100 South Kedzie Avenue, Chicago 23, Illinois 





U. Ss. A. 


28 Producing Plants 
More than 50 Distributing | Points 


CANADA 


Halifax to Vancouver 


OVERSEAS 


England, Cuba, Mexico, Venezuela, 
Colombia, Trinidad, Brazil 





HE LECHNOLOGY REVIEW 








THE TABULAR VIEW 





Egregious Upheaval. — Time was, not so long ago, 
when we looked forward in anticipation to the postwar 
period as the promised era of plastic homes, electronic 
hamburger ovens, and push-button gadgetry which 
would completely change our daily lives. But somewhere 
along the line in the past three years we were forced 
into a detour and now find that present-day realities are 
different — often quite different — from what had been 
expected. Probably nowhere is this statement more true 
than in the field of collegiate education where everyone 
is strenuously engaged in finding the way back to that 
tranquil leisure which is the best stimulant for creative 
advancement. The postwar adjustments now going on 
in the colleges and universities are comparable, in many 
ways, to the drastic changes which befell them in the 
years from 1941 to 1945, but the ultimate effects of the 
new conversion are likely to be more permanent. In his 
article “M.I.T. Redeploys for Peace” (page 371), 
JAMES R. KILuiAn, JR., ’26, sets forth the Institute’s 
responsibilities in the training of young men and women 
for the modern world of technology, and outlines a pro- 
gram, already in progress, for enhancing the Institute’s 
service. Not alone in physical plant facilities, but in the 
caliber of its Faculty, staff, and curricula as well, is 
M.I1.T. scheduled to embark on a new era. 


Three’s a Crowd. — Within recent months, newspaper 
stories have reported new attempts by several persons 
to solve the age-old problem of Greek geometers; that of 
trisecting any given angle through the use of a compass 
and straight edge alone. Perhaps such news presages the 
rise of a new crop of “angle trisectors” for Wry Ley 
recalls (page 375) that solutions to this problem come to 
public notice with the periodic regularity of the 17-year 
locusts. But whether we are to be deluged with the lay- 
man’s discoveries or not, Mr. Ley’s article states the 
problem of the ancient Greeks clearly and, in so doing, 
aims to put mathematician and angle trisector on the 
common ground of speaking the same language. Readers 
will also find a number of methods for dividing an angle 
into three approximately equal angles. Mr. Ley, an 
editorial associate of The Review, is a research worker 
at the Washington Institute of Technology. 


Blow Hot; Blow Cold. — Bodily comfort depends on 
where you are — and what you’re wearing. How im- 
portant the latter aspect is was found out, on a large 
scale, by the United States Army who went to great 
lengths to develop suitable textiles for use in the armed 
services. The conflicting textile requirements, and the 
methods which fabric designers used to overcome nat- 
ural limitations, are described (page 378) by STaNLEY 
Backer, *41, and Norman E. Roserts. During World 
War II, Mr. Backer served as research officer at the 
Philadelphia Quartermaster Depot. Upon his release 
from active duty as a captain in 1946, he returned to the 
Institute and received his master of science degree in 
1948. Mr. Roberts is a graduate (1942) of the C. M. 
Price School of Journalism. During the war, he was en- 
gaged in historical work at the Philadelphia Quarter- 
master Depot. 
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FREE TO ENGINEERS! 


Want to know more about high speed steels? You'll also find information on the forging, anneal- 


Here is a booklet that can add to your store of ing, and heat treatment of these modern steels. 


information. It is packed full of facts about molyb- This booklet is not a textbook, but a brief 
denum high speed steels. It gives the history of resume of molybdenum high speed steels which 
these steels, applications, economic advantages, we believe you will find useful. For a free copy 
and figures on actual cutting performance. of this informative booklet, write today. 


MOLYBDIC OXIDE—BRIQUETTED OR CANNED @ FERROMOLYBDENUM @ “CALCIUM MOLYBDATE” 
CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 


ClimaX \Mo lolybd ve 


500. Fifth Aven ie. Nev Sor! City 
Sy af puee 


Bee: \ay pall 
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all inquiries 









Raytheon has especially designed and 
produced millions of special purpose 
tubes for non-entertainment applica- 
tions such as in Hearing Aids, Aircraft 
Control, Guided Missiles and Long-Life 
Industrial Apparatus,so could doubtless 
help you with your special tube requirements. 
Over half @ million Subminiature Tubes are car- 
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MAIL RETURNS 





Fueling the Railroads 


From L. J. Fitz Grsson, 35: 

Some time ago I was perusing the March, 1947, issue of The Review 
and read with considerable interest the article “Liquid Diet for the 
Iron Horse”’ which appeared on page 269. I feel that the issue involved 
was too lightly treated and the conclusion drawn too erroneous to go 
unchallenged. I decided to query several of my better informed friends 
in the railroad fraternity to learn their opinion and to obtain some 
pertinent facts. Therefore, the following facts are offered in rebuttal 
to the above mentioned article: 

Considerable Diesel-electric locomotive expansion has been done 
through default of the steam-locomotive builders and others responsible, 
in the industry, fot product improvement and advances in design. 

In the early 1930's there were more than 40,000 steam locomotives on 
American railroads, the major number of which were obsolete by modern 
standards and the majority of which were coal-burning. The steam loco- 
motive, for all practical purposes, monopolized the field of railroad 
transportation. The coal industry, at that time, sold more coal to the 
railroads than it did to any other single industry. 

At the time of the advent of the first railroad Diesel-electric lo- 
comotive (early 1930's) the coal industry had no interest in fuel econ- 
omy on locomotives, nor was it much interested in supplying anything 
but the poorer grades of fuel. It was common practice to use the rail- 
roads as outlets for a large volume of low-quality, bituminous coal 
that could not be sold elsewhere. Often the railroads were practically 
compelled to accept low-grade coal in order to keep mines along these 
roads in operation. In fact, the railroads’ purchases of locomotive 
fuel was often the difference between profit and loss for the mine op- 
erators. 

A number of studies of Diesel versus steam have been made but the 
facts are obscure and the results have been misleading. In only a few 
exceptional instances have railroads tried to produce a better steam 
locomotive: in these few instances the results have been excellent. 
But no major railroad, until quite recently, has taken advantage of 
ways and means available to make steam locomotives perform better. 
The coal industry, even today, is only half heartedly co-operating. 

There is no doubt that in some instances Diesel power is highly 
suitable for certain transportation jobs and is preferable to steam. But 
there now seem to be very good reasons for believing that the purchase 
of Diesel power at very high first cost, and the cost of maintenance on 
certain railroads, make this type of power unattractive from the “cost 
of transportation”’ angle. Railroads which have had Diesels in service 
for upwards of 10 years are faced with rapidly rising costs for upkeep 
and are now looking with favor on other forms of power. 


(Continued on page 408) 








Speed with 
Economy 





bannato 4 

Old Colony Coal Terminal 
In our 30 years of industrial building, we 
have erected factories, warehouses, power 
plants, coal handling terminals, bulkheads, 
special tanks, etc. This wide range of expe- 
rience may prove valuable to you. 


W. J. BARNEY CORPORATION 


101 PARK AVENUE, NEW YORK 
INDUSTRIAL CONSTRUCTION 
Alfred T. Glassett, ‘20, Vice President 
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ORGANIC 


CHEMICALS -— 
Modern Medicine Men 


The modern treatment of disease involves many factors— 


among which chemotherapy becomes more vital every day. 

In the treatment of disease and disabling allergies, medicines synthesized from organic chemicals 
have replaced many of the less specific medicinal agents of past generations. 

Such medicinals as the sulfonamides, penicillin, streptomycin, anti-histamines and aspirin, 

either comfort the patient or make the control of his illness far more certain and effective. In each 


case the broad availability of these drugs has been made 
possible by the development of synthetic organic chemicals 
which are necessary to their manufacture. 

Carbide and Carbon Chemicals has pioneered in synthe- 
sizing and producing, on a large scale, dependable organic 
chemicals. Our technical representatives are well qualified 
to help you make the best use of them in the development 
of your product. 


Y 


A partial list of our chemicals, now considered basic to the pharma- 
ceutical industry, includes the alcohols: methanol, ethanol, and isopropanol; 
acetic anhydride; propylene glycol; ethyl ether; ethyl and isopropyl acetate; 
acetone; ethylene dichloride; “Carbowax” compounds; acetoacetic esters; 
and the ethanolamines. For specific information on any of these materials, 
their chemical and physical properties, and their reactivity, call or write 
our nearest office for “Synthetic Organic Chemicals,” booklet B. 





CARBIDE and CARBON 
CHEMICALS CORPORATION 


Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street New York 17, W. Y. 





Offices in Principal Cities 


In Canada 


Carbide and Carbon Chemicals, Limited, Toronto 


“Carbowax” is a registered trade-mark of C. & C. C.C. 
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Ever heard talk like this about a tire? 


P. F. Norcross, insurance adjuster, Marblehead, Mass: “I knew 
car makers were putting the Super-Cushion on a lot of the 1948 
cars. So I put a set on my 1942 convertible. It’s amazing how 
much smoother the car rides now, and how much easier it is to 
handle. It feels just like a big car and, believe it or not, the tires 
did away with the rattles!” 

This remarkable new kind of tire will do wonders for your 
car, too! It’s bigger and softer . . . runs on only 24 pounds of air. 
You'll get a softer ride, less wear on your car, fewer rattles and 
repair bills, greater mileage and blowout resistance! See your 
Goodyear dealer today! 


Millions of Super-Cushions are now in use on new and older cars. 


The new 


y GOODSYEAR 


Super-Cushion T.M.—The Goodyear Tire & Rubber Company 
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The Trend of Affairs 


Obiter Dicta on Man Power 
[inte for man power has increased 25 per cent 


in the past eight months, whereas man power in 

search of work has decreased 20 per cent in the 
same period. As a result, the man-power shortage is 
greater now than it has ever been. Such, at least, are the 
conclusions to be drawn from a study of recent activities 
of the M.I.T. Alumni Placement Bureau which has wide- 
spread contacts with industry and also with highly 
trained technical and administrative personnel. 

Several causes appear to be at work to account for this 
latest demand for qualified personnel. For one thing, the 
government has re-entered the field more aggressively 
than ever and is bidding with industry for a wide variety 
of technically trained persons. Many organizations, 
going into fields which are new to them, lack suitably 
trained men on their staffs to supervise new undertakings 
or sell new products. In other cases, companies are issu- 
ing personnel requests which are admittedly “‘impossi- 
ble” but they refuse to consider anyone who doesn’t 
meet the standards which they have established. There 
is also evidence to indicate that even some of the largest 


‘and presumably best organized corporations did not 


believe that business would continue to boom, for other- 
wise the mature and well-trained young veterans, hired 
in the fall and winter of 1945, would now be ready to 
fill vacancies in supervision which plague companies 
the most. Finally, it should be recognized that some 
companies have developed a practice of “shopping 
around” to determine whether man power would be 
available if needed; therefore, many jobs which are 
listed do not represent actual vacancies. It is interesting 
to observe that the real or fancied demand for techni- 
cally trained man power has caused a number of engineer- 
ing and scientific societies to inaugurate employment 
contact services within the last year. 

Under such conditions of a seller’s market, it would ap- 
pear that there should be no supply of personnel from 


which to draw. For a number of reasons, however, there 
is a small reserve. Many who graduated between 1943 
and 1947 are growing bored on their training jobs and 
seek a change. Even those in engineering groups say 
supervision is so poor that they work hard one week 
and then spend the next two dull weeks trying to appear 
occupied. The housing shortage accounts for other man- 
power availabilities, since it compels a man who must 
seek a new job to exhaust every possibility within com- 
muting distance of his home. 

Apparently companies are getting along by overwork- 
ing the older, tired, and still underpaid engineers on their 
staffs and promising them the “perfect man” as an as- 
sistant “as soon as they can find him.” In the meantime, 
the vast numbers of young men who have been hired are 
growing restless because they lack adequate supervision 
and their capabilities are not used to the full. 

If the government’s swing into renewed activity in re- 
search and development carries on into production, as it 
seems likely to do, the older, more mature men will be in 
demand once more. Already there are signs that there will 
be considerable displacement and enforced job changing 
among recent graduates now employed in consumer 
goods manufacture. 

In the meantime, the average or slightly better than 
average man who is over 45 is once more in trouble when 
he seeks a new position to compare in salary and responsi- 
bility with what he has had. Indeed, the most distressing 
tendency that shows up is industry’s abrupt postwar re- 
jection of the older man. Each organization has its own 
excuses for this, but company insurance rules are blamed 
more frequently than seems reasonable. When a man who 
has reached 40 is refused employment for a position of 
responsibility “because such men have lost their flexi- 
bility and have become set in their ways,” it is time to 
look at the company’s management to see whether it has 
not lost its flexibility and dreads being stirred out of its 
rut by the injection of new blood, sufficiently mature and 
experienced to meet management at its own level. 
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Hot Water? 


T BEST, only a handful of the most articulate and 
energetic readers —and certainly no editor —is 
ever likely to muster a sufficient array of facts to dispel a 
widely held view that editorial meat must be sandwiched 
between the bread slices of advertising for the latter to 
achieve its maximum effectiveness. Yet, withal, commer- 
cial copy does stand very definitely on its own feet — 
or so we maintain. Indeed, the revenue-producing copy 
is, not infrequently, more interesting than the editorial 
grist in the adjacent column, with which it vies. 

In substantiation of this thesis, we reproduce text 
from an advertisement which caught our eye in a musty 
volume of bygone days when, it would appear, publishers 
enthusiastically inserted folios hawking their wares for 
pages on which one would expect to find an index. Thus, 
in Practical Electricity and Galvanism by John Cuthbert- 
son, published in London in 1807, two years before Lin- 
coln was born, we find the reader’s attention invited to 
a pamphlet on “Directions for Learning to Swim; by 
attending to which a Person, who has never been in the 
Water, may escape being drowned” by Benjamin Frank- 
lin, LL.D. 

The pithy epigrams of Poor Richard’s Almanack were 
widely quoted in our young nation when Cuthbertson’s 
volume appeared, and Franklin’s lightning rod and elec- 
tric kite experiments were respected internationally. So 
also were his musical glasses and his discovery that Paris 
was illuminated by a huge natural source in the morning 
when many a Parisian was still abed. Possibly the spirit 
of the times forbade open recognition of the international 
reputation of a colonist, especially in the mother country. 
At any event, publisher J. Callow apparently felt that 
Franklin’s work would benefit by the burnish of popular 
acclaim, for in the announcement he included what is 
evidently a portion of a book review. In a lily-guilding 
eulogy the reviewer, a Dr. Currie, says: “The authority 
of the American Bacon is of great weight in Medicine, 
as in every other branch of Science, that he touches, and 
particularly in what respects immersion in water; for 
doubtless he spent more time in this element than any 
philosopher of modern days.” 
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Colloidal Antibiotics 


NTIL NOW, more than 20 germicidals, known «as 
antibiotic substances, have been discovered, but 
only four of these have proved to be of any value from a 
medical point of view. Of these, penicillin is the most 
important not only from the standpoint of having saved 
thousands of lives but also because it has stimulated 
intensive research in the general field of antibiotics. 
Since penicillin was discovered by Fleming and his co- 
workers in England, a tremendous amount of data per- 
taining to its applicability has been collected. Very little, 
if any, information has been obtained regarding its mode 
of action, however, probably because penicillin is a most 
evasive and elusive substance. 

Until quite recently, most emphasis in all research 
pertaining to penicillin and its production has been placed 
on a purely chemical approach. Now Professor Ernst A. 
Hauser, at the Institute, and his co-workers, Dr. John W. 
Phillips and Mrs. Ruth G. Phillips, have discovered that 
solutions of penicillin are not true solutions at all but 
must be classified as colloidal sols, which are dispersions 
of many fine particles in a liquid. The new property has 
been ascertained by systematic ultramicroscopic studies. 
It has also been verified by the fact that penicillin sols 
exhibit the very pronounced reduction in surface tension 
which is typical of colloids, such as soap, which have the 
property of concentrating in the surface layer of the 
solution. Penicillin sols must be classified as colloidal 
electrolytes, for their behavior is similar to that of soaps 
which have the tendency to adsorb on, or coat, solid 
matter with which they are brought into contact. Al- 
though preliminary bacteriological tests have already 
shown that the colloidal properties of a penicillin sol 
possess more than a casual relationship to its effective- 
ness, no definite answer can yet be offered for its mode of 
action. It has also been found that the particles of a 
penicillin sol carry an electric charge, as do other col- 
loidal sols, and such charge may have a direct bearing 
on bacterial growth. The significance of this finding 
appears to merit attention, particularly in the medical 
field, for it has been ascertained that bacteria also 
may carry an electric charge. (Continued on page 402) 


Driz Duryea 


Architects’ rendering of the Charles Hayden Memorial Library at M.I.T., the construction of which was begun on April 5. The building, which 
is expected to set a new standard in library design, will occupy a site between the main educational buildings of the Institute (left) and Walker 
Memorial (right), facing the Charles River Basin. It is anticipated that the new library will be ready for occupancy in the fall of 1949. 
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M.LT. Redeploys for Peace 


Strengthened by an Outstanding Record of War Service. 
the Institute Advances Its Educational Program 
as Its Major Peacetime Responsibility 


By James R. KiILxian, Jr. 


dent, became a wandering scholar during World 

War IT. Not only were he and his fellows distributed 
and redistributed geographically over the face of the 
earth; they were redistributed in function to a degree 
without precedent both in civilian and in military ca- 
pacities. 

Never isolated, even in peace, behind an ivory curtain, 
the M.I.T. staff in World War II became involved and 
redistributed to a greater extent than that of almost any 
other American institution. As a result, the M.I.T. staff 
was more completely diverted from education, although 
the Institute was actually enlarged as a war research or- 
ganization. The concentration of war research on its 
campus, the presence here of a great assemblage of gifted 
scientists from hundreds of institutions, and the remark- 
ably varied activities of its own staff, in Cambridge and 
elsewhere, all contributed in one overshadowing way to 
the establishment of a fresh and vigorous postwar pro- 
gram. No one at M.I.T. during this postwar period can 
fail to be impressed by the ferment of ideas, the prevailing 
temper to re-evaluate and to strike out in new directions, 
and the broadened concept of the Institute’s responsi- 
bilities which is a direct outgrowth of the wiolesale cross- 
fertilization that has resulted from the Institute’s war 
program. The expanded commerce of thought resulting 
from these conditions is probably the most profound 
aftereffect which the war had on M.L.T. 

Another effect of these special conditions was M.I.T.’s 
rapid war demobilization and its equally rapid mobiliza- 
tion for peace. The organization which had functioned to 
oversee $100,000,000 of war research was geared to liqui- 
date the war program expeditiously and at the same time 
to rebuild the long-term educational program. Those who 
served on the Institute’s governing bodies during this 
period will long remember the excitement and urgency of 


r NHE American scholar, to a degree without prece- 


-reconversion. They will remember how a housing program 


for married veterans — the first in an American college — 
was planned and started before Federal funds became 
available. They will remember the improvisations to 
handle the tidal wave of applicants and how the limited 
classroom space was painstakingly utilized to the utmost 
to accommodate more than 3,000 students beyond the 
number registered at war’s end. They will remember the 
search for new talent in the war-research laboratories, 
which, with the generous support of the Corporation, 
quickly brought to M.I.T. a remarkable group of out- 
standing graduate students and a number of major and 


N.B. This article is reprinted from Chapter 20 of the forthcoming 
book Q.E.D.— M.I.T. in World War II by John Burchard, to be pub- 
lished in May by Tue Tecunotocy Press *(Cambridge), and John 
Wiley and Sons (New York). 


eminent Faculty appointments. In rapid succession new 
programs were adopted, as in food technology, in eco- 
nomics, in the humanities, in electronics, and in nuclear 
science; departments were rebuilt and given new direc- 
tion, as in the School of Architecture and Planning; new 
facilities were blueprinted and financing started, as exem- 
plified by the Gas Turbine Laboratory, the Research 
Laboratory of Electronics, the great Charles Hayden 
Memorial Library, and the Senior House. 

While the staff was thus throwing its released energy 
into rebuilding the educational and research program, 
steady progress was being made in demobilizing the war- 
research organizations and in readapting buildings and 
equipment in a manner that could best serve the interest 
of the country and leave the Institute in as strong a posi- 
tion as possible for its expanded peacetime program. 
Both the temporary and permanent buildings erected for 
war work have been acquired by the Institute. This added 
space has not only enabled us to take care of the great 
increase in the student body but at the same time has 
both permitted and required a wholesale reallocation of 
space and renovation of equipment throughout the entire 
Institute plant. This general redistribution of space — 
the greatest since the Institute moved from Boston to 
Cambridge — together with the acquirement of new 
buildings, has required an expenditure of $1,750,000. 
While this has been a very severe drain on the Institute’s 
limited unrestricted funds, the Corporation felt the ex- 
penditure was warranted by the resulting gain in educa- 
tional efficiency. 


Adjustment to Expanded Enrollment 

The great rush of redeployment after the end of World 
War II soon came face to face with an overwhelming en- 
rollment of students in numbers greater than the Institute 
had ever handled before. Prior to the end of the war, two 
decisions had been reached: (1) M.I.T. would readmit all 
former students who had obtained leave for war service, 
and (2) M.I.T. had an obligation to accept a substantial 
temporary overload of students in order to share, to the 
limit of its ability and educational standards, in the na- 
tional policy of providing educational opportunities for 
veterans. The result of these two decisions quickly be- 
came apparent, to an unexpected degree. Former students 
returned in larger numbers and more quickly than had 
been expected. Nearly 95 per cent decided to return to the 
Institute and in the fall of 1946, when but 700 had been 
expected, a total of 1,100 actually registered. In the mean- 
time, applications were pouring in from veterans at a 
rate of about 4,000 a month for nine months and the 
tapering off has been at 4n astonishingly low rate. As a 
result the Institute found itself with 5,660 students in the 
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No one at M.I.T. during this postwar period can fail to be impressed by the ferment of ideas, the prevailing temper to re-evaluate and to strike out 
in new directions, and the broadened concept of the Institute’s responsibilities which is a direct growth of the whole cross-fertilization that has re- 
sulted from the Institute’s war program. 


fall term of 1947, to make a total 80 per cent greater 
than the largest prewar enrollment. The resultant load 
on staff and facilities has not been proportional to the 
increase in the number of students. It has been far greater 
since nearly every subject of study has had to be given 
every term, three terms a year. As a consequence the 
load on the staff has been excessive judged by any ideal 
long-range program. This becomes all the more apparent 
when it is remembered that, in addition to this large 
teaching commitment, the Institute’s staff has the re- 
sponsibility for directing a great research program, which 
in dollar expenditure will total more than $10,000,000 in 
1947-1948, nearly 20 times larger than any comparable 
program undertaken before World War IT. 

It is interesting to note that the number of people at 
M.I.T. during the 1946-1947 period totaled more than 
8,000 or as‘many as during the peak of the war. Whereas 
during the war there were 2,000 students and 6,000 staff 
and nonstaff personnel, now there are more than 3,000 
personnel and 5,660 students. Before the war approxi- 
mately 1,500 people were employed, which is less than 
half of the present total. 


Program for a New Era 

The budget for 1947-1948 of nearly $16,000,000 is more 
than four times the largest prewar budget. Of course the 
enlargement of our program and the overload which 
these statistics reflect have had a bearing on the Insti- 
tute’s reconversion. Under prevailing conditions there 
could be no return to prewar organization or leisure. 
Under the postwar conditions the Institute has come hard 
upon vitally important adjustments to insure its effec- 
tiveness as an educational institution. 

Foremost among all our responsibilities is that of main- 
taining a strong educational program. In the wake of 
war’s disruption, it has been necessary to retest programs, 
regain standards, and look ahead. Is our curriculum the 
best that we can devise to meet the conditions of the 


postwar world? What are the optimum conditions for 
creative scholarship and research on the part of both 
students and staff? These basic questions are being exam- 
ined by all the groups responsible for the management 
and conduct of the Institute, and significantly enough the 
current overload is not precluding this basic rethinking 
of our program. 

The Faculty, for example, has appointed a Committee 
on Educational Survey to make a long-range study and 
re-evaluation of our curriculum and those policies which 


contribute to educational effectiveness. Under the chair- 


manship of Professor Warren K. Lewis, ’05,* this com- 
mittee has taken its assignment in great seriousness and 
has initiated a deeply probing study of those factors 
which contribute toward making an educational insti- 
tution vigorous in scholarship and spirit. Not only is it 
reconsidering our undergraduate curriculum in the light 
of our prewar objectives but it is reaching out to de- 
termine what the objectives of the future should be in the 
training of scientists and engineers. Under the impetus 
provided by Dean Robert G. Caldwell’s repointing of our 
humanities program, it is giving special attention to the 
problem of how best to relate the humanities to a pro- 
fessional curriculum and what kinds of training will best 
equip an engineer to handle the great social and public 
responsibility and power which must inevitably rest in 
his hands. And finally it is courageous enough to tackle 
some of the imponderables, mentioned above, which 
affect the “wanderings, alightings, fertilisings of man’s 
thought.” | What are those factors which we must em- 
phasize at M.I.T. to provide the best possible environ- 
ment for scholarly, creative work by our students as 
well as by our staff? 


* Other members of the committee are: Professors John R. Loof- 
bourow, Ronald H. Robnett, C. Richard Soderberg, ’20, and Julius A. 
Stratton, ’23. 

t “The Commerce of* Thought,” a lecture by Sir Arthur ‘Quiller- 
Couch. 
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Concurrently with the study by the Committee on 
Educational Survey, other approaches to the problem are 
being followed. Under the leadership of Dean John W. M. 
Bunker, the Committee on the Graduate School has un- 
derwritten the high standards of graduate study here while 
at the same time providing greater flexibility to the indi- 
vidual student in pursuing his professional objectives. 
New ways of organizing and co-ordinating research with 
teaching are being tested and policies are formulated for 
handling sponsored research to the advantage of the 
academic program. During World War II we observed the 
effectiveness of research teams, and we are now experi- 
menting to determine how best to reap the advantages 
of group research in an academic organization. We are 
certain that research teams should never displace the 
brilliant individualist who avoids entangling alliances, 
but we want to find out how the two approaches supple- 
ment and assist each other. 

One of the devices which we are using to handle group 
research — and to stimulate individual work — is what 
we call centers of research. These are interdepartmental 
organizations which co-ordinate the co-operative activi- 
ties of various departments in important fields of over- 
lapping interests. While we call them centers of research 
because research is their predominant role, they are never- 
theless playing a very important part in our educational 
program, especially by providing superior opportunities 
for senior- and graduate-student thesis work. 

As the postwar program develops, other educational 
trends are clearly observable. There has been a fresh and 
constructive concern with teaching methods, and several 
departments have instituted carefully designed programs 
for checking and improving the instructional techniques 
of young staff members. Reflecting the current interest 
of students in educational methods, one of the student 
honorary societies has undertaken careful evaluation of 
individual instructors in selected departments, all with 
the wholehearted interest of the departments. 

In another direction, there is a trend, continuing from 
before the war, toward deepening engineering education 
through the adoption of more of the analytical tools of 
pure science, through more graduate training in engineer- 
ing, and through the use of research to attract men of 
imaginative minds and to educate engineers who have 
the temerity and capacity to dream and speculate beyond 
the boundaries of the immediately practical. Similarly the 
science departments have deepened their programs, and 
the push (which began in earnest in 1930) to build a great 
School of Science, occupying a position of equal partner- 


- ship with the School of Engineering, has brought science 


into full partnership. 

Along with the deepening and broadening which come 
from a comprehensive understanding of physical laws, 
there is the broadening effect of humanistic study, which 
is receiving increased attention, as already noted in con- 
nection with the Committee on Educational Survey. 
Concurrently with the study by this committee, other 
approaches to the problem are being followed. The hu- 
manistic effects of extracurricular activities and the close 
integration of our humanities with supporting activities 
in the Technology community are being explored. In 
this direction, Everett Moore Baker, who was appointed 
dean of students on January 1, 1947, and Thomas P. 
Pitré, who became dean of freshmen at the same time, 
are exerting a powerful and liberalizing influence on the 
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student body, with a response from the students of in- 
stant and hearty appreciation. The registration officers 
in all of the several professional courses have stepped 
up their own effective contacts with students, and other 
personnel have thrown themselves into the over-all 
movement to bring students and staff into a community 
of scholars having the broadest possible outlook. 

Contributing importantly and by design to this com- 
munity building has been the new Director of the Medical 
Department, Dr. Dana L. Farnsworth, the Institute’s 
first full-time medical director. Out of a background of 
both psychiatry and internal medicine, he has made the 
Medical Department an important and liberalizing factor 
in safeguarding the health and promoting the morale of 
students and staff. To serve the general welfare of the 
students in close relation to the Office of the Dean of 
Students and the Medical Department, a full-time direc- 
tor of athletics has been engaged and charged with the re- 
sponsibility of making athletics serve education in the 
broadest sense. 

Students at M.L-T. exhibit a similar interest in improv- 
ing the environment and broadening the base of education 
at the Institute. With veterans returned from service 
comprising 60 per cent of the student body, we of course 
have an older and more mature group, but we also have 
a new interest in the values to be found in the field of the 
liberal arts. The present-day student usually has a 
well-thought-out program for his education and a willing- 
ness to work without stint to get ahead rapidly. Without 
any diminishment of his interest in professional subjects, 
he is willing to organize a liberal arts club; to organize 
a symphony orchestra; to sponsor (and to attend) lec- 
tures by prominent figures from nonprofessional fields; 
and to run carefully planned forums on such subjects as 
labor relations and universal military training. 


Postwar Units and Personnel 

Concomitantly with this broadening of interests of the 
staff and students has been a broadening of the Insti- 
tute’s planning for its future development. Instead of ex- 
pecting that the major portion of the Institute will be 
east of Massachusetts Avenue, we now realize that the 
growth of M.I.T.’s educational facilities is certain to be so 
great that these facilities alone will require all of the 
land on the eastern half of the campus. The western tract 
of 50 acres is now conceived of as an area where we may 
develop really adequate student housing and recreational 
facilities and where a new type of campus development 
might be carried out which would have the dignity, 
beauty, and community living facilities that would con- 
tribute to the development of well-rounded men. In this 
area will be located the new Senior House, the Institute’s 
first dormitory unit designed on the house plan and al- 
ready under construction. Here, too, we hope to have 
other housing units, adequate playing fields, and a gym- 
nasium so long needed and still unrealized. 

The planning of facilities to promote a broadened edu- 
cation is epitomized in the concept for the Institute’s 
Charles Hayden Memorial Library now being built. 

The Charles Hayden Memorial Library is but one unit 
in the Institute’s present program planned to implement 
the developments and new objectives. In addition to the 
library and west campus already mentioned, this pro- 
gram, ultimately involving a total expenditure of 
$28,000,000, includes development of such new educational 
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facilities as a Metals Processing Laboratory,* a Hydro- 
dynamics Laboratory and Naval Towing Tank, a Super- 
sonic Wind Tunnel, now under construction, and a Gas 
Turbine Laboratory, already completed, and permanent 
buildings for the Research Laboratory of Electronics, 
the Laboratory for Nuclear Science and Engineering, 
and a Laboratory for Biology and Food Technology. 
In addition there are essential facilities for enriching 
student life, including the new gymnasium and the new 
Senior House, already mentioned, and, in behalf of the 
staff, a Faculty Club. The launching of this development 
program and the solicitation of funds to carry it through 
have been major undertakings of the redeployment 
period. Of the total of $29,000,000, the equivalent of 
about $9,000,000 has been secured, but the remaining 
$20,000,000 must be raised. Actually the needs of M.I.T. 
are greatly in excess of this total, and the next five years 
must witness a sustained effort to enlarge capital re- 
sources of the Institute. 


Is Our Staff the Best Possible? 

This record would be incomplete without an estimate 
of the effects of World War II on the Institute staff and of 
the personnel changes made during the redeployment 
period. Before the war the Institute possessed a staff 
of magnificent capacity and scope. What is the situation 
today? 

By any available test, the Institute has gained strength. 
Fortunately there were few losses; almost 100 per cent of 
the senior professors who were on leave are back. This was 
a major factor in the Institute’s successful reconversion. 
While getting back its war service personnel, the Institute 
had an exceptional opportunity, as a result of its expand- 
ing program, to make a large number of major new ap- 
pointments and to set high standards of selection in mak- 
ing these appointments. The war contacts of staff and 
administrative officers and the concentration in Cam- 
bridge of a great number of outstanding men during the 
war were major factors in assisting the Institute to spot 
men who met these high standards. In every major ap- 
pointment we sought to answer affirmatively the ques- 

* Announced in the April, 1948, Review. 
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tion: Is the candidate the best available man in thie 
country or even in the world to fill the post? Essentially 
the same question has also been asked in making promo- 
tions to the full professorship. 

As a sampling, let me list some of the new appoint- 
ments, omitting many outstanding younger members of 
the staff and limiting the list to those who now rank as 
full professors or who occupy positions of administrative 
responsibility. 

Edward L. Moreland, 07, who withdrew from the 
deanship of engineering to become executive vice-presi- 
dent, part time, has been succeeded as dean of engineering 
by Professor Thomas K. Sherwood, ’24, of the Depart- 
ment of Chemical Engineering. To the deanship of the 
School of Architecture and Planning has come William 
W. Wurster who had been in private practice in Cali- 
fornia. To the Office of Dean of Students has come 
Everett Moore Baker, a minister from Cleveland. A new 
post has been created, carrying the title of director of 
libraries, and this has been filled by John E. Burchard, ’23, 
Director of the Bemis Foundation. To replace William N. 
Seaver, who retired for age, Vernon D. Tate of the 
National Archives has become librarian. Dr. Dana L. 
Farnsworth has become medical director. 

Among recent appointments to department headships 
are Arthur C. Cope, who came from Columbia to head the 
Department of Chemistry; William T. Martin, who came 
from Syracuse University and is now head of the Depart- 
ment of Mathematics; Vice-admiral Edward L. Cochrane, 
20, who comes from the Navy Department, where he has 
been chief of the Bureau of Ships and more recently chief 
of the Material Division, to head the Department of 
Naval Architecture and Marine Engineering; and William 
L. Campbell, ’15, who came from industry to head the 
Department of Food Technology. From our own staff 
came C. Richard Soderberg, ’20, to head the Department 
of Mechanical Engineering, John B. Wilbur, ’26, to head 
the Department of Civil and Sanitary Engineering, and 
John Chipman to head the Department of Metallurgy. 

Julius A. Stratton, ’23, of the Department of Physics 
was appointed head of the Research Laboratory of 
Electronics, and Jerrold R. (Concluded on page 404) 

















Is our basic curriculum 
the best that we can devise 
to meet conditions of the 
postwar world? What are 
the optimum conditions 
for creative scholarship 
and research on the part 
of both students and staff? 
These basic questions are 
being examined by all 
groups responsible for the 
management and conduct 
of the Institute. 
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Some Angles on Trisection 


Angle Trisectors Never Solve the Ancient Greek Problem 
of Dividing Any Given Angle into Three Equal Parts 


but Sometimes They Evolve New Approximations 


By Witty Ley 


LTHOUGH no connection with sunspot or any other 
A cycle has been established so far, a rash of angle 
trisectors arises every 15 years or so. Even though 
it may not be classed as a disease in the strict medical 
sense, such periodic outcropping of misguided energy 
takes on many of the characteristics of a recurring epi- 
demic. We appear to be reaching the peak of one such 
epidemic at the present time and, in the interests of public 
health, it is instructive to examine and recognize the 
symptoms even though science knows of no sure and 
effective way of blighting the plague of angle trisection. 
A patient’s symptoms are easily detected. An angle 
trisector suffers under the hallucination that a given 
angle can be divided into three equal parts, using only a 
compass and straight edge. Furthermore, he has decided 
that he is the man to do it, although he knows that the 
problem is more than 2,000 years old. Presumably the 
hoary age of the problem is all the more reason to find a 
solution and be done with it forever. 

When such a rash of trisectors does break out, there is 
usually also a mathematician around who tries to point 
out that angle trisection, in the sense in which the term 
was used by ancient Greek geometers, simply cannot be 
done. Usually, his attempts are not too successful because 
the repercussions evoked by the trisectors, while fortu- 
nately restricted to a comparatively small group, are loud 
enough to prevent him from getting more than about 
three words in edgewise. Here is the second easily recog- 
nized symptom. 

The third symptom appears when the trisector sub- 
mits a drawing something like that in Fig. 1 to a compe- 
tent mathematician or preferably to a reporter, editor, 
or other individual in a position to bestow publicity. The 
drawing is accompanied by a letter, the text of which runs 
something like this: ‘Hah! So one can’t divide an angle 
into three equal parts, eh? How’s this for an angle? The 


‘angle has 90 degrees because it is a right angle. An equi- 


lateral triangle with one side coincident with one side 
of the right angle is constructed and it has three angles 
each of 60 degrees. Then I bisect one of these angles to 
divide the right angle into three equal angles of 30 de- 
grees each. It took me only four hours to figure this one 
out — and the mathematicians themselves admit that 
they have tried to do that for the last 2,000 years!” 
The mathematician who is expected to substantiate 
the discovery of the ages has little recourse but silence 
and decides that apparently he does not speak English 
well enough to be understood, even though he always 
thought he did. Wasn’t the problem to trisect “any given 
angle”? Of course he knows that an angle of an integer 
number of degrees can be trisected provided that the 
number of degrees is divisible by nine. But he also 


thought that everybody knew he knew it. The end of 
the battle is invariably a stalemate. Three dozen people 
still believe that they can trisect angles. Four thousand 
others agree with them. The mathematicians are able to 
offer proof of the impossibility of solving the Greeks’ 
problem of angle trisection but they are seldom, if ever, 
able to convince the angle trisectors of the ills to which 
they are heir. 

The misunderstandings always arise because the two 
combatants do not have the same thing in mind. 
When the mathematician says that angles cannot be tri- 
sected he means that there is no way of doing it with 
absolute mathematical correctness for any given angle, 
using only a compass and a straight edge — the latter of 
which is to be employed only for connecting two points, 
and not for measuring distances. The case of angles with 
an integral number of degrees divisible by nine (such as 
9 degrees, 18 degrees, 27 degrees, and so on) is excluded 
from that statement, since the methods applicable for 
such angles do not apply for “any given angle.” 

What the mathematician does not mean is that any 
angle cannot be trisected with considerable accuracy for 























Fig. 1 — Any angle having an integral number of degrees which is 

divisible by nine can be accurately trisected. This diagram shows a 

simple method for trisecting a right angle by constructing an equi 

triangle with one side along the edge of the angle to be trisected, and 
then bisecting the resulting 60-degree angle at the apex. 
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Fig. 2 — A common error into which “angle trisectors” fall is failure 
to distinguish between trisecting an angle and trisecting a straight 
line. The trisection of a straight line, connecting two points equidistant 
from the apex, divides the given angle into three parts (dotted lines) 
which are usually but poor approximations to the true angle trisection, 
as shown by the dot and dash lines in the diagram. The approximation 
becomes closer as the original angle becomes more acute. 


all practical purposes. Of course that can be done; other- 
wise, there would be no dividing heads for milling ma- 
chines, no cogwheels with an uneven number of teeth, 
no protractors or sextants, and not even instrument dials 
or clock faces. 

But the trisectors rarely listen to explanations. In fact, 
they often overlook the main point of the argument and 
believe that the problem is not to divide an angle into 
three parts, but to divide a straight line into three equal 
parts.* The group that jumps into the problem without 
thinking about it usually draws an angle, sticks the point 
of a pair of compasses into its vertex, lays off equal dis- 
tances on both legs, and connects them with a straight 
line. Then they usually invent a highly complicated 
method — there is a very simple one — for trisecting 
that line precisely and connect the points of division 
with the vertex. That, they believe, has divided the 
angle into three parts. 

Well, yes, it has, but not into three equal parts. What 
goes wrong can best be explained by doing just that and 
doing it with an angle that can be trisected. A right angle 
which has been properly trisected (dot-dash line) and 
also “‘trisected” by dividing into three equal parts the 
straight line, CB, connecting its legs (dotted line) is 
shown in Fig. 2. It can be seen easily that the middle sec- 
tion (between the dotted lines) is larger than the other 
two. Naturally, if the trisection is applied to a small 
acute angle the error is not conspicuous. 


* As is done here for a matter of convenience, angle trisectors often 
limit their attention to the trisection of acute angles for which reason- 
ably accurate approximations can be made. The errors in practical 
methods of trisecting angles become more apparent as the angle is made 
greater than 90 degrees. 


HE LECHNOLOGY REVIEW 


The next group begins by thinking about the problein. 
Their reasoning is this: if I have an angle, BPC (Fig. 3), 
and halve it in order to obtain its bisector, PQ, and then 
draw two lines parallel to that center line, DO and 
D,0;, these two lines must somewhere intersect the 
lines trisecting the angle. There is not the slightest doubt 
in anybody’s mind that this reasoning is correct. At one 
point, the two lines will trisect the arc, and with it the 
angle, precisely. 

The “fly in the ointment” is that this particular point 
cannot be determined except for some exceptional angles, 
such as those of an integer number of degrees if their 
integer can be divided by nine. But the trisector has a 
simple scheme in mind. He has two parallel lines, marked 
DO and D,O, in Fig. 3. Now he draws one line, D.R, 
parallel to the one leg of the angle, and then another one, 
D;R, parallel to the other leg. Their distances from the 
legs of the angle are the same as the distance of the first 
pair of parallel lines from each other, that is, C,D. = 
D.D; = D;B,. From this construction it appears that 
lines from P through D, and D; would trisect the angle, 
CPB, neatly. The proof seems plausible until we remem- 
ber that it was the arc, CB, which had to be trisected, 
whereas the construction has made the chords equal. 
For practical purposes, however, this method will do if 
angle, CPB, is sufficiently small. If, in addition, the 
drawing is done very carefully, it is possible to reduce 
the error to less than the thickness of the lines involved. 
Such approximation does not satisfy the mathematician, 
but it is acceptable to the engineer. 

The last rash of trisecting mania seems to have oc- 
curred in Germany:in about 1930 and while it did not 
add anything to the theoretical knowledge of the mathe- 


























Fig. 3— A recurring trick for “trisecting” angle BPC is to draw 

equidistant parallel lines to each leg of the angle to be trisected. Parallel 

lines of the same spacing are also draun symmetrically about the bi- 

secting angle. The intersection of the parallel construction lines deter- 

mines the points, D, and D3, which, if connected with the vertex, P, 

yield angles which trisect BPC. The resulting approximation is not 
very precise but is useful for trisecting small angles. 
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maticians, it did produce two very interesting methods 
of approximation which can be carried to any desired 
accuracy — except what is called mathematical accuracy. 
One of these approximations is shown in Fig. 4 in which 
the angle, CPB, is to be trisected. In the construction 
the are, CDEB, lays off equal distances on both legs, 
PB = PC, and a straight line connects points B and C. 
Then an arbitrary number of straight lines is drawn from 
the vertex, P, through arc, CDEB, dividing the angle, 
BPC, into several sections, not necessarily equal. Each 
of these radial lines will pass across the spherical segment 
between the straight line, BC, and the are, BEDC. 
The next step is to bisect each line in that spherical 
segment and to draw a smooth curve, CFGB, connecting 
the points of bisection. When that is done the distances, 
PC and PB, are halved, the points of bisection being 
marked B, and C, respectively on Fig. 4. Through B, 
and C,; semicircles are drawn with radii, PB, = B,B = 
PC, = C,C. The points of angle trisection must be very 
close to F and G, where the semicircles cross the curve, 
BGFC. This method is quite accurate for small angles 
but is not acceptable to a mathematician as a “‘solution”’ 
because the curve, BGFC, is not “drawn in one sweep” 
but is established point for point. The construction 
makes possible a very close approximation but does not 
yield the required points of mathematical trisection. 
Another very fine approximate method, which has the 
additional advantage that it can also be adapted to cut 
an angle into five or seven equal sections, was found 
some 20 years ago by a retired colonel and is shown in 
Fig. 5. First, a number of circles (or sections of circles) 
are drawn around the vertex of the angle to be trisected, 
BPC, in Fig. 5. Then an arbitrary distance, WX, is selected 























Fig. 4— Another method of approximate angle trisection may be 
achieved by drawing arc BEDC and connecting B and C with a straight 
line. Curve BGFC is constructed midway between the straight line, 
BC, and the arc, BEDC. Points B, and C,, bisecting distances PB 
and PC, respectively, are located, and through them semicircles are 
drawn with radii equal to PB,. The points where the semicircles cut 
the curve, BGFC, locate points G and F, marking the approximate 
trisection of angle BPC. 




















Fig. 5 — The numbered curves are constructed by laying off equal 
chords on circular arcs drawn about P, beginning at one leg of the 
angle to be divided. Where curve 3 cuts the other leg, an arc, SSs;, is 
drawn. The intersection of this arc with curves 1 and 2 establish points 
S: and S, which, when connected to the vertex, provide approximate 
trisection of the given angle. The method can be extended to dividing 
the given angle into any integral number of approximately equal angles. 


and laid off three times on the ares of each of the circles, 
beginning at one leg of the angle. While that distance is 
arbitrary in itself, it is, of course, important that it is the 
same all through the operation, that iss WX = XY = 
YZ. Connecting these points, one gets three (dashed) 
curves which are numbered 1 to 3 from bottom to top. 
At the point, S;, where curve 3 crosses the upper leg on 
the angle, an arc, SS,S.S;, is drawn. The two points, 5; 
and Ss, where curves 1 and 2 cross the arc, are the ap- 
proximate trisection points. This method is mathemati- 
cally unacceptable for the same reason as the preceding 
method. It is good for practical purposes, however, and, 
as has been mentioned above, it can be adapted to divide 
an angle into five, seven, or any other number of sections 
by constructing the required number of dashed lines as 
indicated above. 

Several useful methods (Figs. 3, 4, and 5) for trisecting _ 
an acute angle with sufficient precision for practical pur- 
poses have been given. As for the strictly mathematical 
trisection, it might have been mentioned earlier that that 
problem was solved many years ago. The ancient Greeks 
knew most of the simpler cases for which trisection could 
be accurately accomplished with only a compass and a 
straight edge. In 1801 Karl Friedrich Gauss stated all 
cases of angle trisection for angles containing a rational 
number of degrees. The first proof that accurate trisection 
with compass and ruler is impossible, in general, was 
given by the French mathematician, Pierre Laurent 
Wantzel, in 1837, but other proofs have been given since 
then.t 

+ Klein, Felix, Famous Problems of Elementary Geometry (Boston: 
Ginn and Company, 1897); second edition with notes by R. C. Archi- 
bald (New York: Stechert-Hafner, Inc., 1930), $1.50. 








Conflicting Textile Requirements — 
A Challenge to the Scientist 


Fabrics to Meet New Requirements 
Often Require Textile Designers to Engage in 


Compromise, Elimination, Circumvention, and Synthesis 


By StTanLey Backer AND NorMAN E. ROBERTS 


is the textile industry, producing a constant flow 

of utilitarian and ornamental items of apparel 
and furnishings, as well as articles of industrial use 
which have secured for themselves a vital place in every- 
day living. Although the fact is normally overlooked, 
there is not a single branch of commercial enterprise 
having a comparable effect upon our civilized existence, 
with the possible exception of food. And even here we 
must observe that we are constantly clothed, although 
our meals are served only thrice daily. In view of the 
paramount place of textiles in modern living, it would 
seem important that we understand some of the problems 
connected with the development of the clothes we wear, 
the linens in our homes, the curtains at our windows, the 
rugs beneath our feet. 

These are hardly the products of modern invention. 
They have figured prominently in past civilizations and 
often serve as prime historical documents to those under- 
taking research into the realms of antiquity. The fabric 
properties to which we are accustomed are the result of 
centuries of experimentation and have been achieved 
only through constant modification in the manufacturing 
processes involved. The advances, however, have been 
made in the field of industrial technology. Until recently, 
little basic science has been utilized in the development 
of superior textile structures — the engineer, chemist, 
and physicist exhibiting almost complete indifference to 
problems of fabric improvement. ‘ 

In World War I, America found herself isolated from 
European textile manufacturing facilities and cut off 
from the all-important sources of dyes on the Continent. 
Forced into a program of concentreted research, im- 
provement, and revision of its techniques to provide the 
necessary independence, the United States soon exploded 
the myth of European superiority in these technological 
fields. During the period between World War I and II, 
American industry persisted in this spirit of scientific 
self-sufficiency until in 1941 it was well equipped to 
meet military requirements as they were then under- 
stood. This chronological aspect is stressed, for our 
knowledge has fallen behind the demands made on it in 
the solution of problems uncovered during World War IT 
and in recent arctic maneuvers. Many serious weak 
points have become apparent in the textile materials 
designed for special uses. 

The well-worn expression that we have “scraped the 
bottom of the barrel” of basic knowledge can be voiced 
with respect to our textile problems, for we have ex- 


Mist the country’s leading manufacturing groups 


hausted the information which appears most applicable. 
However, concentration on fundamental studies to the 
exclusion of further applied research would not only be 
impracticable from an economic point of view, but would 
presuppose an unjustified confidence in our coverage of 
previous basic work and its interpretation. What has 
occurred, in fact, is an orientation of many minds engaged 
in textile research with respect to a number of well-defined 
problems. Such clarification of objectives has led to some 
basic questions which heretofore have not only been 
unanswered, but even have been unasked. 

Conflicting requirements imposed on a fabric designed 
for a definite end use, which in their accomplishment 
tend to counteract each other, have formed the basis 
for many of these questions. A case in point is the water- 
proof-coated fabric used in Army raincoats during World 
War II at the expense of free evaporation of body per- 
spiration. In some instances, we require a reversal of 
properties, depending upon the conditions under which 
the article is to be used. Sleeping bags, indispensable for 
outdoor living in cold regions, furnish an example of 
this situation. Careful analysis of the requirements for 
an ideal filling material for these items indicated the 
desirability of low density and little compressibility. 
Excessive compressibility of the fill, at pressures up to 
three pounds per square inch, such as are incurred at 
body protrusions when the occupant is lying down, re- 
sults in loss of thickness in the bottom portion of the 
bag and significant reduction in insulating properties. 
When the sleeping bag is not in use, however, the highest 
degree of compressibility is sought so as to avoid exces- 
sive bulk in portage. In effect, we seek a material which 
is soft, not too compressiblejin use, and highly compres- 
sible during storage and transportation. 

Faced with the problem of'meeting requirements which 
are at variance in known materials, the engineer, chemist, 
or physicist has open to him four basic approaches which 
we may arbitrarily designate as compromise, elimination, 
circumvention, and synthesis. A review of these methods 
of attack, together with concrete examples of their ap- 
plication, should furnish us with some understanding of 
the complexity of the problem involved, as well as an 
appreciation of the balance of the research program 
undertaken by the armed forces. 

Compromise, in this case, involves careful study of 
the factors responsible for the conflicting requirements 
and selection of a base material, construction, and finish 
which will assure optimum performance in each character- 
istic consistent with over-all efficiency. The minimum 
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functional limits of a single property serve as the base 
point above which compromise takes effect. One of the 
many examples of textile structures, in which opposing 
properties are desired, is fabric intended to provide fire 
resistance. Conditions imposed by modern warfare have 
made this a vital property for many items of clothing 
and equipage to be used in combat. It has been indicated 
by the action of several state legislatures that flame- 
resistant materials may also become important from 
a civilian standpoint, particularly with regard to chil- 
dren’s clothing and decorative materials. 

In reducing fabric flammability there are basically 
two phenomena which must be controlled — afterflame 
and afterglow. Continued afterflame will, of course, 
ultimately consume the fabric, while a long period of 
afterglow will destroy the material by charring. As a 
result of extensive research some relatively effective 
fire-resistant compounds for fabric application have 
been developed, but a fundamental study of the problem 
involved has revealed a definite conflict between the 
requirements for any such treatment. To retard after- 
flame, the finish should be of such a character that it 
will produce a predominance of carbon dioxide when 
the fabric is ignited. However, to reduce afterglow, 
formation of carbon monoxide is desired. Conversely, 
production of carbon monoxide contributes to after- 
flame, while formation of carbon dioxide encourages 
afterglow. Therefore, a treatment which effectively 
checks afterflame by the creation of carbon dioxide will, 
by its very nature, tend to propagate afterglow. The 
present direction of military research in the face of this 
situation is toward compromise; the development of 
improved fire-resistant treatments which will retard 
afterflame to the most effective degree consistent with 
a minimum of afterglow. 

Technologists working in the field of water resistance 
of textiles are also seeking to find the most satisfactory 
compromise between a perplexing set of conflicting prop- 
erties. Protecting an individual from wetness is a dual 
problem involving resistance to water penetration from 
the outside of the outer garment to the underclothing, 


Warmth with a minimum of weight 
is sought in clothing for use in 
cold climates. In usual fabrics, 
thermal insulation is related di- 
rectly to fabric weight but improve- 
ments in the former were made 
without increasing the weight by 
producing a fluffy surface over 
the fabric plane somewhat in 
imitation of natural furs. 

In other developments, fine 
synthetic fibers were quilted be- 
tween wind-resistant fabrics for 
padded clothing having a desirably 

high ratio of warmth to weight. 


Offictal Signal Corps Photo 





379 


and provision for free passage of perspiration-vapor 
from the skin. The creation of an impenetrable barrier, 
such as is achieved by the use of coated fabrics or plastic 
films for waterproofing, would provide maximum resist- 
ance to rain penetration. But such materials are ex- 
tremely low in vapor permeability and cause the wearer 
as much discomfort by trapped perspiration as would be 
experienced if inadequate rain protection were provided. 
This is also a problem in cold regions where underclothing, 
which becomes damp from rain penetration or perspira- 
tion, sustains a significant loss in insulating properties. 
The answer to this conflict to date has been in the ap- 
plication of water-repellent treatments which cover the 
fibers and yarns with a hydrophobic surface without 
blocking fabric interstices. Thus, air- and water-vapor 
permeability are retained while considerable resistance 
to rain penetration is provided. In other words, a com- 
promise is reached between the completely waterproof 
structure and the porous water-vapor permeable material. 

To obtain best results from the use of these water- 
repellent treatments, however, tightly woven fabrics 
are required so as to reduce the average pore size between 
yarns. In attempting to move in the direction of a denser 
weave than is normally used, the textile engineer is first 
confronted with economic factors and practical plant 
capacities which are serious deterrents to such a develop- 
ment. Even if these obstacles were to be overcome, the 
necessity for reaching another compromise would soon 
become evident in that the increased water resistance 
of the tighter construction would be largely vitiated by 
poorer drape characteristics and lowered tear resistance. 

The features which distinguish a piece of woven fabric 
from’ any other sheet material are complete flexibility 
and drape, or capacity. for assuming a three-dimensional 
shape without buckling. The freedom of interplay be- 
tween fibers and yarn, and yarn and fabric, are such as 
to disguise or circumvent the inherent properties of the 
fiber. As an illustration, compare a fabric woven of ultra- 
fine glass fiber and a pane of glass. Although both are 
made of the same material, the former is a loosely woven, 
soft, flexible, tailorable (having good drape), tear-resist- 
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ant, and permeable fabric; the latter, a rigid, inflexible, 
impermeable body with iow tear or shear resistance. In 
achieving maximum packing of yarns in weaving, the 
material undergoes a gradual transition from textile-like 
to papery to film-like qualities. 

In seeking a fabric for its field jacket in 1943, the 
Army made a sacrifice in tailorability, flexibility, and 
tear resistance in favor of improved water resistance 
when it selected an oxford weave styled after the English 
cloths developed at the Shirley Institute. It was not 
willing to make such a compromise, however, in its choice 
of an outer fabric for the trench coat in which drape and 
appearance were important factors. In this instance, the 
oxford weave was rejected in favor of a sateen material. 
Inasmuch as civilian demands, with respect to tailor- 
ability, far exceed those of the armed forces, there is 
little likelihood that water resistance achieved at the 
expense of appearance and comfort would find commer- 
cial acceptance. 

Shrinkage in laundering has been responsible for the 
loss of millions of dollars’ worth of garments long before 
the expiration of their useful life. Shrink-resistant finishes 
and treatments have been developed which significantly 
improve the dimensional stability of woolen fabrics and 
garments, but in many cases their effectiveness is de- 
pendent upon a modification of other desirable fabric 
qualities, such as drape, hand softness, and durability. 
Thus, in the continued quest for improved processes to 
control excessive shrinkage, the technologist must arrive 
at a compromise which will satisfy one requirement with 
a minimum of impairment to other properties. 

In hot, humid climates, comfort and resulting high 
morale of the soldier are largely dependent upon the 
coolness of the clothing worn. This calls for thinness, 
lightness, and high porosity in fabric construction. How- 
ever, tropical insects (particularly the Anopheles or 
malaria-breeding mosquito) find such thin, porous ma- 
terials an easily penetrable barrier for their probing 
proboscises. Hence, against the desire for thin, porous 
fabrics to provide comfort, we must place the need for 
a dense insect-resistant material. In this case the Army 
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Thin, light, porous fabrics pro- 
vide the coolness of clothing which 
is required in the humid, tropical 
climates but unfortunately do not 
simultaneously provide the very 
much needed protection against in- 
sects. The density of fabric needed 
to provide protection against in- 
sects, in turn, increases weight 
and warmth, 

To meet these two conflicting re- 
quirements, a@ compromise was 
made in the selection of tightly 

woven poplin for clothing. 


Ofictal Stgnal Corps Photo 


has sought to compromise the two requirements by 
adopting for tropical uniforms a lightweight but tightly 
woven five-ounce poplin, such as that chosen by Admiral 
Byrd for its lightness and wind resistance. 

Another example of conflict between properties leading 
to good appearance and other characteristics is afforded 
by dress fabrics for tropical- or summer-temperature 
climate wear. Since insect resistance is not a consider- 
ation for such materials, they are chosen primarily for 
their appearance and comfort. Thin, light, and open 
constructions, such as the tropical worsteds, are the 
obvious answer to this need. However, the requirement 
for opacity must also be considered, for the fabric must 
be of sufficient body to conceal the color and shape of 
undergarments. Since such opacity is attained only 


through closeness and density of weave, another con- | 
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flict among properties is created. Experiments are being | 


conducted at present to establish the limits of opacity 
and body consistent with thinness and permeability. 


Attack of cellulosic structures in the tropics by micro- | 


organisms posed an urgent problem to the producers of 
textile materials for the armed forces. Fungicidal agents 
to control or prevent mildew growth were first to be 
considered but, here again, conflict was encountered. 
The most effective treatments were toxic to human 
beings in varying degrees. Thus, careful screening of 
all proposed applications was necessary to prevent serious 
dermatological aftereffects upon personnel handling the 
textiles in subsequent fabrication processes and also in 
contact during use. Furthermore, some degree of solu- 
bility of the fungicide had to be retained in order to 
achieve the desired resistance. This, in turn, resulted in 
progressive loss of the agent in laundering of the garment 
or in leaching as a result of rainfall. During the major 
part of World War II, damage to textile stores was mini- 
mized by compromising between toxicity, solubility, and 
durability of the fungicides accepted by the armed forces. 

Elimination, the second approach to the problem of 
conflicting requirements, consists of analysis of the 
desired incompatible characteristics with a view to their 
modification or complete elimina- (Continued on page 406) 
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Trek to Tech 
Je 12 will be Alumni Day, 1948, when M.L.T. 


graduates from all corners of the country will return 

to the Institute to renew acquaintances, to attend 
a symposium on “Logistics of Peace,” and to partake 
of the ever welcome Stein Banquet at Boston’s Hotel 
Statler in the evening. 

William W. Garth, Jr., ’°36, chairman of Alumni Day, 
reports satisfactory progress in completing plans for 
this event. To assist Mr. Garth in the manifold details 
to which attention must be given to assure a smoothly 
functioning affair, the following committees have been 
appointed : 

Banquet: Edmund B. Fritz, ’32, chairman, William H. 

Carlisle, Jr., 28, Allen Latham, Jr., ’30, James B. Smith, 
32, Robert L. Johnson, ’38, and Lewis T. Jester, Jr., 
41; Class Day: John A. Hrones, ’34, chairman, Eugene 
Mirabelli, ’19, and Kenneth R. Wadleigh, °43; Exhibits: 
Herbert L. Beckwith, ’26, chairman, John E. Burchard, 
23, Richard M. Bissell, Jr., Staff, Robert J. Hansen, 
Staff, Gyorgy Kepes, Staff, Norman J. Padelford, Staff, 
Walter S. Pierce, Staff, and Robert R. Shrock, Staff; 
Ladies’ Program: Mrs. B. Alden Thresher, chairman, 
Mrs. Raymond H. Blanchard, Mrs. Horatio L. Bond, 
Mrs. Karl T. Compton, Mrs. Marshall B. Dalton, Mrs. 
Lester D. Gardner, Mrs. William W. Garth, Jr., Mrs. 
James R. Killian, Jr., and Mrs. George W. Treat; Lunch- 
eon: John B. Wilbur, ’26, chairman, Flint Taylor, ’26, 
William J. Kirk, ’28, and Ariel A. Thomas, ’36; Publicity: 
Ralph T. Jope, ’28, chairman, Henry B. Kane, ’24, James 
Donovan, ’28, Beverly Dudley, ’35, and John J. Row- 
lands, Staff; Registration: Wolcott A. Hokanson, Staff, 
chairman, John N. Higgins, ’31, and Donald P. Sever- 
ance, 38; Symposium Arrangements: Donald Whiston, 
’32, chairman, G. Edward Nealand, ’32, and William H. 
Radford, ’32; Transportation: Malcolm S. Stevens, 34, 
chairman, Emmons J. Whitcomb, ’11, and John C. Leslie, 
28; Ways and Means: Delbert L. Rhind, Staff, chairman, 
Carl M. F. Peterson, ’29, and Horace S. Ford, Staff; 
Stein Design: Henry B. Kane, ’24. 
_ The day’s events will begin with registration of Alumni 
in the main building of the Institute. The morning will 
be available for visiting the several exhibits which are 
being planned for Alumni Day: some of the more popular 
laboratories will also be open for inspection. 

At noon, Alumni will have opportunity to renew old 
acquaintances at the luncheon in the Great Court. 

Outstanding speakers will discuss the economic, politi- 
cal, and military factors underlying international peace 
in an afternoon symposium, “Logistics of Peace,” to be 
held in Walker Memorial. 

Boston’s Hotel Statler will be the scene of the ever 
popular “Stein-on-the-Table” Banquet, with a newly 
designed 1948 stein for all who attend. Persons prominent 
in the State Department will give the banquet addresses, 
and President Compton will deliver his annual report. 


Open House 


NTERRUPTED during the war years, the traditional 

spring Open House will be resumed this year when 
the Institute will open its doors and become host to 
thousands of visitors on Saturday, May 1. Exhibits, 
lectures, demonstrations, and guided tours are being 
planned to show the latest developments in science and 
engineering as well as student life at M.LT. 

Students will serve as hosts and, with the assistance 
of Faculty advisers, will conduct and plan many of the 
exhibits. Those technical features which, in past years, 
have drawn as many as 35,000 visitors to M.I.T. grounds 
in a single day will, of course, be a feature of Open House. 

The classroom and laboratory, however, represent 
but one side of life at the Institute, and guests will have 
an opportunity as well to witness many of the extra- 
curricular activities in which M.I.T. students engage. 





Class Reunions 
The secretaries of the following classes have an- 
nounced reunions and get-togethers to be held as 
noted below: 
1888 In celebration of their 60th anniversary. Tenta- 
tive date is the week end of Alumni Day, 
June 12. Details will be announced later. 


1893 June 11, The Country Club, Brookline, Mass. 

1898 June 9-12. Headquarters at the Parker House, 
Boston. June 9, Babson Institute; June 10, 
The Country Club in Brookline; June 11, 
Commencement at M.I.T.; June 12, Alumni 
Day at M.L.T. 

1903 June 11. The Class Secretary, Frederic A. Eustis, 
and Mrs. Eustis, invite classmates, their 
wives, and daughters to a 45th anniversary 
party at their home, 1452 Canton Avenue, 
Milton 86, Mass. Time: 5:00-9:00 p.m. 

1905 June 18-20, East Bay Lodge, Osterville, Mass. 

1908 June 9-11, Oyster Harbors Club, Osterville, 
Mass. 

1913 June 11-138, New Ocean House, Swampscott. 
Mass. 

1918 June 11-13, Cliff House, Scituate, Mass. 

1921 June 12, Hotel Statler, Boston. A get-together 
at 4:00 P.M. 

1923 June 13-16, The Griswold Hotel and Country 
Club, New London, Conn. 

1928 June 25-27, Wianno Club, Wianno (Osterville), 
Mass. 

1933 June 10 to morning of June 12, East Bay Lodge, 
Osterville, Mass. 

1938 June 10-12, Mayflower Hotel, Plymouth, Mass. 


1943 June 11. Dinner in the Campus Room, Graduate 
House, M.I.T., at 7:30 p.m. Assembly at 
6:30 P.M. 

Please consult individual class secretaries for 


additional information. 
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The Educational Elite 


ONGRATULATIONS are in order for 10 Faculty members recently 
promoted to full professorship, to 12 advanced to associate professor, 
and to 10 recently made assistant professor. In addition, 13 members of the 
staff were made instructors, according to President Compton. 
Members of the Faculty promoted to the rank of professor are: 


SS SPP rere er eee Department of Aeronautical Engineering 
NG ssa ncuetcsoclncaknansanan Department of Chemical Engineering 
EE BR 6 ccc sew ccwccnes Department of Civil and Sanitary Engineering 
Richard M. Bissell, Jr............. Department of Economics and Social Science 
Douglas M. McGregor............ Department of Economics and Social Science 
SS ery Department of Electrical Engineering 
ian so Srcheestesaneeeesd Department of English and History 
a od Stina agg ohg hee pace Aa Date oE Department of Mathematics 
William R. Hawthorne, ’39............. Department of Mechanical Engineering 
Es MI, Dvds cveccccesacsess Department of Mechanical Engineering 


Members of the Faculty who were promoted to the rank of associate 
professor are: 


Raymond L. Bisplinghoff.............. Department of Aeronautical Engineering 
Ce See Department of Aeronautical Engineering 
Lawrence B. Arguimbau................. Department of Electrical Engineering 
MN NNOMED sos cic Gaede se sees bes ase Department of Electrical Engineering 
Henry J. Zimmermann, ’42............... Department of Electrical Engineering 
Crees Ge Gantillans... ... 2... cscs cccccces Department of English and History 
IE NE 228 2. Ss cians abla oie 4a esa oleae St Sao Section of Graphics 
ee | ree Department of Mechanical Engineering 
NE TRS ov ciccs's deca sebadanecen amen Department of Metallurgy 
RE Oe Pee ee er Department of Metallurgy 
ee Se eer ee © Department of Meteorology 
EN ooo ee ie wide ak dics mk we mS adite ie aims & ie Department of Physics 


Newly appointed assistant professors are: 


Howard Simpson......... Department of Building Engineering and Construction 
Carroll J. Brown, 9-46 . . Department of Business and Engineering Administration 
ME 2 on cc Dou gir esas ces ava aaediadoae Department of Chemistry 
NN EEL ED ER TRERT Department of Electrical Engineering 
Me EOE. 6 isk wr dee es ecadvec cet Department of Mechanical Engineering 
ee Oe Ree er re ey Department of Modern Languages 


Professorship promotions recently announced include (top to bottom and left to right): 
Richard M. Bissell, Jr., Prof of Eco ics; Harold E. Edgerton, ’27, Professor of 
Electrical Measurements; William C. Greene, Professor of English; Ernst A. Hauser, 
Professor of Chemical Engineering: and William R. Hawthorne, ’39, Professor of Mechanical 


Engineering. 
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David H. Frisch. . rc Department of Physics 
Matthew L. Sands. Department of Physics 
Malcolm W. P. Strandberg... ..... Department of Physics 
Robert W. Williams, ’48.... Department of Physics 


Members of the staff who were promoted to the rank of instructor are: 


Elmer E. Larrabee. rade Department of Aeronautical Engineering 
Henry M. Paynter, Jr., 10-44... . . Department of Civil and Sanitary Engineering 
Henry C. Bourne, Jr., °47 Department of Electrical Engineering 
Wilbur R. DeHart, 6-46. . .. .Department of Electrical Engineering 
James H. Henry. . .....Department of Electrical Engineering 
Leon G. Kraft, Jr... . Department of Electrical Engineering 
Robert B. Wilcox. . Department of Electrical Engineering 
Robert B. Davis, 9-46... .. Department of Mathematics 
Raymond M. Redheffer, °43 .......Department of Mathematics 
Oliver G. Selfridge, 6-45 . . Department of Mathematics 
Robert B. Jacobs, 2-46. . Department of Mechanical Engineering 
Ethan A. Murphy... Department of Meteorology 
Lester A. Siegal, 10-44 Department of Physics 


Westinghouse Professorship 


ILLIAM R. HAWTHORNE, ’39, Professor of Mechanical Engineer- 

ing at M.I.T., has been appointed to the new Faculty post of George 
Westinghouse Professor of Mechanical Engineering. Dr. Hawthorne, who 
was recently awarded the Medal of Freedom with bronze palm by the 
War Department, is internationally known for his work in the field of jet 
propulsion, gas turbines, and combustion. 

The establishment of the George Westinghouse Professorship at M.I.T. 
was announced last fall when the new Gas Turbine Laboratory was dedi- 
cated. This new post was made possible by a grant from the Westinghouse 
Educational Foundation. It provides for study and research in the con- 
stantly expanding field that has grown up about the development of gas 
turbines and related fields of mechanical engineering. 

Born in Benton, England, in 1918, Dr. Hawthorne attended Trinity 
College, Cambridge University, where in 1934 he received the degree of 
bachelor of arts. He then came to M.I.T. as a Commonwealth Fund Fellow 
and completed work for his doctor of science degree in fuel engineering in 
1939. He joined the staff of the institute as associate professor of mechani- 
cal engineering in 1946. 


Full professorship has recently been announced for (left to right and bottom to top): John A. 

Hrones, °34, Professor of Mechanical Engineering; Witold Hurewicz, Professor of Mathe- 

matics; Arthur T. Ippen, Professor of Hydraulics; Douglas M. McGregor, Professor of 
Psychology; and Shatswell Ober, °16, Professor of Aeronautical Engineering. 
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Construction of the Charles Hayden 
Memorial Library, which will serve not 
only as a great repository of scientific 
and engineering knowledge, but as a cen- 
ter of the humanities and social science 
program at M.1.T., was begun on April 
5. The event was marked by a ground. 
breaking ceremony in which President 
Compton, Ralph T. Walker, ’11, repre- 
senting the architects, Voorhees, Walker. 
Foley, and Smith of New York, and 
J. Willard Hayden, President, and the 
trustee of the Charles Hayden Founda- 
tion, (left to right) played an active 
role. Representatives of the Thompson- 
Starrett Company, who will construct 
the library; James R. Killian, Jr., ’26, 
Vice-president of the Institute; John FE. 
Burchard, ’23, Director of Libraries: 
Vernon D. Tate, Librarian; and mem- 
bers of the administrative offices and 
library staff were present at the cere- 
mony. A model of the new library was 
first shown publicly at this time. 

The library will be a memorial to the 
late Charles Hayden, a member of the 
Class of 1890, whose lifelong interest in 
M.I.T. will thus be perpetuated. Con- 
struction of the library is made possible 
by a gift of $2,200,000 which came to 
the Institute through the generosity of 
J. Willard Hayden who broke ground 
for the new structure. 


The new building will occuvy a site between the main educational buildings of the Institute and Walker Memorial, and will face the Charles 
River Basin. In addition to its basic purpose as a center of management and reference for one of the country’s largest engineering collections, 
the library will provide facilities for four divisional libraries in the humanities. It will also serve as a center of research on scientific aids to 
learning, including the laboratories supported by a $100,000 grant recently made by the Carnegie Corporation. Present plans indicate that the 


building will be ready for occupancy in the autumn of 1949. 


The design of the Hayden Memorial Library had the advantage of penetrating study by the Co-operative Committee on Library Building Plans, 
which is made up of representatives of such institutions as Harvard, Princeton, Pennsylvania, California, Duke, North Carolina, Iowa, Wisconsin, 
Michigan, Rice Institute, and M.I.T., over a period of more than two years during which the plans were perfected. The work of this committee, 
which was supported by a grant from the Rockefeller Foundation for the purpose of such a study, has materially influenced the scope and design 
of the new building which is expected to set a new standard in university library facilities. 





Real and Imaginary 


EETING in the Campus Room of the Graduate 
House on the last Monday in March, for its 261st 
session, were 112 members of the Alumni Council who 
broke bread, and in the business portion of the meeting, 
took action on reports, listened to President Compton 
liken the Institute to a complex quantity, and heard 
C. Richard Soderberg, ’20, trace the history of heat 
engines from Newcomen to jet propulsion. Raymond H. 
Blanchard, ’17, President of the Alumni Association, 
was chairman for the evening. Introduced, as guests of 
the meeting, were Roscoe H. Smith, ’23, President of 
the M.I.T. Association of Cleveland, and Daniel F. 
Flowers, a graduate student in Mechanical Engineering. 
The business session was given to reports in which 
Charles E Locke, ’96, Secretary, announced that 11 
members of the Institute’s staff visited 19 alumni clubs 
from Montreal to Mexico City during February and 
March. Also announced was the Executive Committee’s 
authorization of a tentative form of constitution for 
class organization, the use of which is optional with 
each class. 

Henry B. Kane, ’24, Director of the Alumni Fund, 
announced that the eighth year of the Alumni Fund 
closed with a total of $206,366 contributed by 9,771 
Alumni. Although the amount contributed was $21,000 


in excess of last year’s record, the number of contributors 
dropped about two per cent. 

In recounting recent work of the Administration, 
President Compton compared the Institute’s operations 
to a complex quantity — the real part of which is repre- 
sented by present educational activities and building 
programs, whereas the less tangible factors of future 
planning and the budget take on the characteristics of 
the imaginary component. Dealing first with the real 
quantities, President Compton reported that the new 
field house was being rapidly completed on Vassar Street, 
adjacent to the Massachusetts State Armory, as was 
also the supersonic wind tunnel, near the Cottage Farm 
Bridge. The new Senior House on Memorial Drive is 
expected to be ready for occupancy in the fall. Reported 
as a future activity, which has since become history, is 
the breaking of ground for the Charles Hayden Memorial 
Library, illustrated above. 

Not so familiar but nevertheless just as “real” are the 
imaginary quantities relating to the Institute’s opera- 
tions. These include such topics as increasing costs of 
operations, budgetary matters, and the future stabilized 
enrollment. These topics are “imaginary” only in the 
sense that they represent plans and expectations rather 
than accomplished facts. It is estimated that student 
enrollment will drop to about 4,900 next fall and that 
by next year it will be possible (Continued on page 386) 
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BUSINESS IN MOTION 





To amie CoLeagued on glides pe oa 


Probably few people realize that the dairy industry is a 
large user of special brushes. In pasteurizing and bottling 
plants milk flows through pipes and tubes, and these must 
be thoroughly scrubbed inside, using small cylindrical 
brushes attached to rods. Naturally, the brushes them- 
selves must be capable of sterilization, which means a metal 
back. Conventional tufted brushes do a good job, but a fa- 
mous manufacturer realized that a better job would result 
if it could make a brush by holding 
the bristles in a channel, and then 


Anybody could see that this was a tough problem. If 
annealing could have been resorted to, perhaps the opera- 
tion would not have been considered too difficult, but you 
can’t anneal bristles. The metal had to be taken as it came 
from the mill, made to do that double flip-flop, and make 
a perfect brush. 

If you had been the brush manufacturer, we trust you 
would have done what he did—come to Revere for help. 

If you had been Revere, you would 





winding the straight brush into a small, 
tight spiral. Experiments immediately 
showed, however, that there was a 
lower limit to the radius obtainable 
without cracking the metal and loosen- 
ing the bristles. That limit, unfortu- 
nately, was considerably above the 
radius necessary to make a brush that 
would have an outside diameter, over 


sw 


the bristles, of *4” and an inside 








characteristics of all the Revere Metals 
and Alloys, seeking one that would have 
the required strength and toughness, 
plus maximum corrosion-resistance. 
Revere is proud to have found the 
answer in a certain gauge and type of 
Cupro-Nickel Strip. Test runs with 
this were entirely successful, and reg- 
ular production soon began. Thus it 
became possible fog our customer to 


. have done just what we did—study the 








diameter, over the mandrel, of *4,4”. 

It was at this point that Revere was 
called in. Did we know of any metal or alloy which would 
withstand such a double deformation? Remember, Revere 
was told, the metal first must be turned up into a channel, 
enclosing a brass wire around which the bristles are set. 
Then the channel must be bent on its back in a tight coil 
with that small inside diameter of #44”. Was there any- 
thing that would take this abuse and not crack, split, break, 


‘ or open the bristle-filled channel? 





offer this improved brush to the dairy 
industry. ; 

This is but one example that shows how a supplier can 
collaborate with his customers to mutual benefit. Revere is 
not alone in carrying on such activities. Every supplier, no 
matter whether he produces metals or woods, chemicals or 
plastics, rubber or glass, inevitably knows a great deal 
indeed about his materials and how to work them into 
finished products. The great essential is that he be fully 
informed as to methods and end uses, for only then can he 
turn his knowledge and experience to your benefit. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
* * * 


Executive Offices: 
230 Park Avenue, New York 17, N. Y. 
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to effect a still further reduction to 4,500, the present 
postwar goal. A deficit which may be as much as $60,000 
is expected from operations of the current year, but this 
will be met by drawing on the accumulated income from 
special funds which were little used during World War 
II. The real crisis in budgetary operations is expected to 
come in two or three years, but plans to meet the antici- 
pated deficits are now being laid. 

Following President Compton was Professor C. Rich- 
ard Soderberg, Head of the Department of Mechanical 
Engineering, who traced the history and development 
of heat-power engines from the early Newcomen engine 
and Watt condenser to the modern gas turbine. Signifi- 
cant developments in this field were found to be cor- 
related with progress in economic and political history, 
and, in turn, steam and other heat engines greatly in- 
creased the market for power, expanded industrial pro- 
duction in factories, and accelerated the industrial revo- 
lution. The statement of the principle of the conservation 
of energy in 1842 opened the way for Carnot to deduce 
the theoretical limit of efficiency of heat engines which, 
in turn, made possible appreciable improvements in 
the potentialities of the steam engine. The first steam 
turbine appeared in 1875, the first Diesel engine in 1895, 
and much progress in airplane engines was made between 
the two World Wars. By 1940 developments in metal- 
lurgy, mechanical engineering, and physics made possible 
the development of gas turbines during the last decade. 


Atomic Energy Engineering 


RADUATE training in the engineering aspects of 

atomic energy took a step forward in the recent 
establishment of an M.I.T. School of Engineering Prac- 
tice in the production plants of the Atomic Energy Com- 
mission at Oak Ridge, Tenn. Thomas K. Sherwood, 724, 
Dean of Engineering at M.I.T., stated that the purpose 
of the school is the education of graduate students in 
several fields of engineering under a program which is 
designed to develop their ability to apply basic principles 
to the solution of technical problems encountered in 
industry, with emphasis on the engineering aspects of 
atomic energy. 

It is not anticipated that nuclear engineering will 
become a separate branch in the same sense as civil, 
mechanical, electrical, or chemical engineering. The 
plants of the Atomic Energy Commission constitute a 
very large industry, requiring engineers with basic train- 
ing in the established engineering fields. The Engineering 
Practice School is designed to provide these men with 
a varied plant experience which would better prepare 
them for responsible engineering positions in the general 
field of atomic energy. The program is in accord with the 
announced policy of the Atomic Energy Commission to 
encourage education and the enlargement of both theo- 
retical and practical knowledge relating to atomic energy. 

Plans for the school were completed recently with 
officials of the Atomic Energy Commission and the Car- 
bide and Carbon Chemicals Corporation which operates 
the Oak Ridge plant. The arrangements for the Graduate 
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Engineering Practice School were made with the con- 
currence of the Oak Ridge Institute of Nuclear Studies 
which has a broad graduate training program at Oak 
Ridge in co-operation with its 14 member universities in 
the South and Southwest. 

Admission to the new school is restricted to graduate 
students in the several engineering departments of the 
Institute who have been in residence at M.I.T. at least 
one term. The program is open only to United States 
citizens and every student must be cleared by the Atomic 
Energy Commission before he will be considered for 
admission to the School. 

Students are expected to live as a group in a dormitory 
at Oak Ridge, and the period of residence for the term 
of the school will be approximately five months. The 
first group will begin their studies in July and the second 
will enter next February. Academic credit will be given 
for work at the Oak Ridge station. Since the time spent 
at the school will be devoted entirely to education, stu- 
dents will receive no compensation. They are expected 
to be assigned by the director to a considerable number 
of atomic energy plant problems during the period of the 
five months’ course. 

Professor Walter G. Whitman, ’17, Head of the Insti- 
tute’s Department of Chemical Engineering, will be in 
charge of the new School of Engineering Practice, and the 
educational program at the Oak Ridge station of M.I.T. 
will be directed by William A. Reed, ’43, Assistant Pro- 
fessor, with one or more assistant directors. 

Professor Reed, the school’s first director, is a native 
of Montana where he was born in 1920. He attended 
Harvard College from 1938 to 1942 under a national 
scholarship, and received his bachelor of science degree 
in chemistry in 1942. He then joined the staff of the 
Department of Chemical Engineering at M.1.T. as an 
assistant while working for the degree of master of science 
in his field, which was awarded in 1943. For the next 
year he was an instructor in his Department at the Insti- 
tute, and from 1944 to 1946 he was working on a govern- 
ment project in the Department of Mechanical Engineer- 
ing. In 1946 he was appointed research associate and 
carried on advanced work which led to the degree of 
doctor of science in Chemical Engineering in 1948. His 
appointment as assistant professor was made on February 
first this year. 


Endorsement 
ERONAUTICAL engineering, as taught at M.LT., 


was carefully examined by six members of the 
Visiting Committee on the Department of Aeronautical 
Engineering who met at the Institute on May 23, 1947.* 
The morning was spent in an inspection of the facilities 
now available to the Department for instruction and 
research. The Committee was pleased to note that the 
Department now occupies the entire Guggenheim 
Building and is using the excellently skylighted up- 
per floor, vacated by the Department of Meteorology, 
for a design room. Examples of students’ general design 
layouts and detail design of components were displayed 
by Professor Otte C. Koppen, ’24, (Continued on page 388) 


*Members of this Committee for 1946-1947 were: Gordon S. Ren- 
tschler (deceased) chairman, Godfrey L. Cabot, ’81, Frank W. Cald- 
well, 12, B. Edwin Hutchinson, ’09, Theodore P. Wright, ’18, Ralph 
S. Damon, and Lawrence B. Richardson. 
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A Progress Report 
on Phase Microscopy 


VER since American Optical Company developed the first phase 
microscope to be shown in this country, scientists have awaited 
the day when it would be readily available. 

The equipment revealed detail almost invisible under the ordinary 
microscope—particularly in unstained and living material. Bacteria, 
tissue cultures, blood, protozoa, textile fibers, minerals, crystalline 
substances, plastics and other transparent materials—all could be 
studied more effectively. 

However, much work remained to provide suitable phase objec- 
tives for many specific purposes. Sales efforts were postponed in favor 
of continued development. 

After years of research in cooperation with many leading scientists, 
the wisdom of this policy was demonstrated at the 1947 AAAS Con- 
vention in Chicago. Many visitors brought their own materials in 
which significant detail could be seen only under the Spencer Phase 
Microscope. 

The superior results are largely due to the variety of Spencer phase 
objectives. For each magnification, there are three different types of 
objectives—Dark Contrast, Bright Contrast and B Minus Contrast, 
each in three degrees of contrast. More than 20 in all, they enable the 
user to select the best equipment for his needs . . . and provide flexi- 
bility far greater than equipment giving only one type of contrast. 

Production is being geared to keep pace with the increasing de- 
mand for Spencer Phase Microscopes. They will soon be available 
through qualified distributors. Watch for further announcements. 


American @& Optical 
COMPANY 
Scientific Instrument Division 
Buffalo 15, New York 


Vlanuacturers of SPENCER venijfic Iustruments 
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and Frank K. Bentley, Assistant Professor of Aeronauti- 
cal Engineering. 

The aeronautical branch library was visited in its new 
location, which provides more space for reading tables, 
and the following laboratories were inspected: Instru- 
mentation, Structures, Helicopter, Students’ Wind Tun- 
nel, Flutter Wind Tunnel, Wright Brothers Wind Tunnel, 
Gas Turbine, and Automotive. In each laboratory, typical 
experimental work was shown and the opportunity was 
taken to discuss, with the staff members in charge, the 
purpose and function of the laboratory in the Institute’s 
educational program. 

In the afternoon the Committee inspected the major 
research projects being carried on for the Army and 
Navy by groups under the direction of Professors Charles 
S. Draper, ’26, and John R. Markham, ’18. 

A conference with administrative officers of the Insti- 
tute and a few faculty members of the Department was 
held in the evening. Careful consideration was given to 
trends in the aeronautical industry involving new fields 
of aeronautical science. The balance between teaching 
and research is affected by the needs of the government 
for research bearing on national security, and this topic 
also received attention. 

Research projects for the Army and Navy are in good 
balance with the educational program and are affording 


THE TECHNOLOGY REVIEW 


excellent opportunities for graduate students to under- 
take advanced work in the newer aspects of aeronautical 
science. Furthermore, postwar government-sponsored 
research encourages the search for new knowledge, which 
strengthens the Faculty and stimulates teaching. Con- 
tinuation of government research projects as now con- 
trolled and on the existing balance of effort between the 
several types of activity of the Department is heartily 
recommended. 

It was found that previous recommendations had been 
well implemented and the Committee was especially 
gratified to note the expanded space and facilities which 
are now available. In particular the extension of the 
graduate teaching program in supersonic aerodynamics, 
aeroelasticity and flutter, helicopters, gas turbines, and 
jet propulsion, and the addition of the staff of experts in 
these fields are most welcome. 

The Committee was gratified to note the rapid progress 
which had been made toward completion of the Gas 
Turbine Laboratory and the enlargement of the Sloan 
Automotive and Aircraft Engine Laboratory. The latter 
should be able to handle double the former number of 
enrolled students. 

If the interest shown by attendance at the courses 
justifies the expense, the Committee recommends supple- 
menting the elective courses in helicopters with modest 
laboratory facilities for model experiments. It also recom- 
mends an advanced course in statistical mechanics as 
applied to gas dynamics, introductory courses in atomic 
and nuclear physics for eventual application to aircraft 
propulsion, and an elective dealing with rockets. The 

(Continued on page 390) 
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PRIZE TESTIMONIAL FOR 








INVESTIGATE! 


Automatic welding is just one of 

many new or improved electrical 

techniques for producing faster, 

cheaper, better. Westinghouse 

engineers can quickly give you 

salient facts on others applicable 

to your industry, including the 

following: 

e Induction Heating (metals) 

e Dielectric Heating (non- 
metals) 

e Infrared Drying 

e Electric Furnace Brazing 

e Resistance Welding 

Write or phone your nearest 

Westinghouse office for details. 
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from our own production experience 


When we say automatic welding is 
better, faster, cheaper . . . we can 
prove it right in our own plants. 
Westinghouse not only makes auto- 
matic welding equipment, we’re 
also one of its largest users. 

At Buffalo, automatic welding 
permitted our designers to accom- 
plish these outstanding results in 
producing the new LIFE-LINE 
motor: size and weight reduced 35% 
. . . power capability increased 116% 
per pound . . . parts for complete line 
of NEMA motors reduced from 2,600 
to 128 . . . production tripled. 


Once a setup is made, automatic 


. 


welding becomes a “pushbutton” 
operation, Even with relatively un- 
skilled labor, every weld is made per- 
fectly. At last, welding approaches 
machine tool accuracy and speed of 
work handling. 

Westinghouse is the first manu- 
facturer to offer complete, “pack- 
aged” automatic welding equipment 
—built, sold and installed as a unit. 
A Westinghouse welding specialist 
is ready now to help you apply this 
improved metal-joining technique 


to your assembly problems. 
J-85002 


Westinghouse 


PLANTS IN 25 CITIES... 


MORE PRODUCTIVE POWER FOR INDUSTRY 


OFFICES EVERYWHERE 
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Department’s efforts to extend structural theory to 
include dynamic behavior and the development of ap- 
propriate courses of instruction are wholeheartedly en- 
dorsed, as is also continuation of the policy of limiting 
enrollment to an optimum number of promising students. 


The Play’s the Thing 
By Ivan J. GEIGER 


HIS changing world demands versatility of its citi- 

zens. Modern society is so complicated that the great- 
est contributions to general welfare can be made by well- 
rounded individuals, even though increasing numbers of 
specialists are also required to play their role. It is im- 
portant, therefore, that a scientist or engineer, for ex- 
ample, face society with something more than merely a 
specialized technical training. Such a person must un- 
derstand human relations as well as mathematical equa- 
tions and the technical language of his profession. In 
fact, full attainment of the professional status can be 
achieved only by participating intelligently in the events 
of society. But the accomplishment of professional status 
is not quickly or immediately reached. So it is that the 
primary problem of any educational institution is how 
best to equip its students to meet the changing social, 
economic, and industrial conditions of life. This problem 
confronts M.I.T. as well as it does any other institution 
of higher learning. 


HE TECHNOLOGY REVIEW 


Technology is universally recognized as providing a 
first-class professional education in science, engineering, 
and architecture. For many years M.I.T. has also re- 
quired its students to study subjects in the humanities 
and to engage in extracurricular student affairs as effec- 
tive methods for building well-rounded individuals. 
Throughout the years its athletic program has had as its 
objective the development of healthy, agile bodies in its 
students. rather than the winning of the majority of 
games in collegiate competitions. Recent changes in the 
administration of student athletics, as already recorded 
in The Review * make possible a further expansion of 
student participation in athletics, the primary purpose 
of which is to make its own contribution in the student’s 
development while he is attending M.I.T. There is 
ample evidence to show that desirable physical, social, 
and moral traits can be developed, emotional control 
can be practiced, and good recreational habits can be 
formed by students through active participation in a 
sane and properly administered athletic program. 

Problematical situations of a social, moral, and physical 
nature occur frequently and with deep impact during 
competition in athletic games. Such participation in com- 
petitive activities affords the student opportunities for 
practice in getting along with his fellow man, in develop- 
ing leadership, co-operation, team play, and desirable 
physical and recreational habits. From day to day it 
contributes to the feeling of well-being, which, in turn, 


* The Technology Review: “Director of Athletics,” June, 1947, page 
474; ““To Broaden the Man,” July, 1947, page 544; “Athletic Board 
Replaces Advisory Council,” January, 1948, page 162; “To Direct 
Athletics,” February, 1948, page 213. 

(Continued on page 392) 


A Threefold Service to Tool Engineers 





SIZE CONTROL CO, 
2528 Washington Bivd., Chicago 12, Illinois 
Phone: Monroe 6710 


Originators of REVERSIBLE THREAD 
GAGES that combine maximum economy 
with precision. Still in service are Size Control 
reversible plug gages that have been ground 
back three times on leading edge at both ends 
+++ 6ix gages in one at no extra cost! 


REVERSIBLE PLUG GAGES 
(Pat. appl. for) 








Plain 
Plug Gages Ring Gages Measurin P ETY 
in Reversible Plain Ring Wires - meet cee ith 
Thread Reversible Thread Ring Thread Wires non-repeating at- 
Taper-Flat- Taper- Gear Wires tac it... Saves 
ial ials Special Wires fingers and hands 


- +. can be fitted 
to any make of 
power press... 
simple, foolproof. 





Tool Steel - Chrome — Tungsten Car- 
bide — Stellite —- Sapphire — Gage Sets 
Drill Sets - Number Sets — Fractional 
Sets - Dowel Pins - Centerless; 
Thread, Cylindrical Grinding. 





WALSH PRESS & DIE CO. 
4755 W. Kinzie St., Chicago 44, Illinois 
Phone: Esterbrook 6700 


HIGH PRODUCTION INCLINABLE PUNCH PRESSES 
6 to 80 tons capacity 





PUNCH PRESSES - KICK PRESSES 
~ DEEP DRAW PRESSES — SAFETY 
DEVICES —- STOCK REELS 


WACKER SALES DIVISION 
35 E. Wacker Dr., Chicago 1, Illinois 
Phone: Central 0375 
Complete Gaging Source in 
ILLINOIS - WISCONSIN - IOWA 
area for 
B. C. Ames Co. 
Dial Indicators, Gages 


Brush Development Co. 
Surface Analyzers; Oscillographs 
Riehle 
Material Testing Equipment 


Webber 
Gage and Angle Blocks 


Gem 
Toolmaker’s Indicators 


Ferriot Bros. 
Air Tools; Rotary Files 


Waltham 
Spline Gages, Master Gears 


Suman 
Snap Gages 








AMERICAN GAGE & MACHINE CO. 


Engineering Representatives in 


Principal Cities 
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By maintaining a permanent organization that 
is complete, thoroughly experienced and fully 
equipped to handle every phase of a process 
industry construction project, Badger can and 
does build quickly. 

Badger history offers many instances in 
support of that claim. 

But Badger does not sacrifice sound plan- 
ning and careful construction for speed. 


In its service as process and construction 


It isn’t completed until it is operating successfully 





engineers, Badger’s foremost considerations 
are end results—as the customer sees them. 


If putting several extra weeks on the draft- 
ing boards can save months in perfecting the 
actual operation of the plant, Badger does not 
hesitate to schedule the project accordingly. 


With Badger, “completion time” ends, not 
when the physical construction is finished but 
when the plant is proved ready to go into 
operation at or above its specified capacity. 


re BADGER o cscs co. encsnins on 





BOSTON 14 bd NEW YORK ° SAN FRANCISCO ° LOS, ANGELES e LONDON 


Process Engineers and Constructors for the Chemical, Petroleum and Petro-Chemical Industries AN 
A SUBSIDIARY OF STONE & WEBSTER,INC. 
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Precision Electric 


» Heat Treat Furnaces 
(Laboratory and Industrial) 


Surges Dry Type 


2) Air Cooled Transformers 
(to 1000 KVA) 





































b Constant Current 
Regulators (Static Type) 


Hevi Duty Precision Electric Heat Treat- 

i) ing furnaces are built in a large variety of 
types and sizes — for many heat treating 
operations — with temperature ranges to 
2500° F (1371°C). They are standard pro- 
duction equipment in many national indus- 
trial plants. 


B Surges quality dry type air cooled trans- 

formers with or without tap changing 
switches as well as special transformers for 
special requirements. 


& Hevi Duty Constant Current Regulator 
(Static Type) for series lighting. To trans- 
form constant potential to constant current, 
using a resonant circuit with patented ex- 
clusive features. A decided improvement 
over any other known type of regulator. 
Write for descriptive bulletins. 
Harold E. Koch '22 President 
Elton E. Staples '26 District Mgr., Cleveland 


HEV] DUTY ELECTRIC COMPANY 
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increases the student’s health and professional efficiency. : 


The acquisition of professional and technical knowledge 
is of primary importance, of course, and no extracur- 
ricular activity should interfere with this primary ob- 
jective. The ability to impart and use his education in its 
broadest sense requires considerable social, moral, and 
technical adjustments. Such balance is able to benefit 
most students, and it is to this end that athletics at 
M.I.T. makes its major contribution. 

To carry out such a program, the aim at the Institute is 
to provide a sport for every man and a man for every 
sport; the objective is the further promotion of physical 
fitness, social efficiency, and culture. 

Physical fitness requires the development and main- 
tenance of a sound physique and soundly functioning or- 














gans to the end that the individual realizes, in optimum | 


measure, his capacity for physical activity as well as for 
mental accomplishments, unhampered by deficiencies in 


sirable standards of conduct and ability to get along 
with others may also be expected to be advanced by 
proper athletic participation. A socially efficient individ- 
ual is one who functions harmoniously within himself, 
in his relationship to others, and as a member of the so- 
ciety of which he is a part. Finally, the enrichment of 
human experience through physical activities that lead 
to the better understanding and appreciation of the en- 


physical strength and vitality. The development of de- | 


vironment in which men and women find themselves, and | 
the development of recreational competency for leisure | 


should be another end result of properly administered 
athletic programs. 

At M.L.T. attempts to realize these objectives take 
one or more of three forms, depending upon the needs and 


— 


awe 


see 


desires of the students: (1) required program of athletics | 


for freshmen; (2) intramural sports program; and (3) 
varsity sports program. 


Some form of participation is required of all able- | 


bodied freshmen not engaging in the intercollegiate pro- 


gram. A sports educative program is required in which | 


participants are introduced into competitive activity. 
In this program stress is given to the development of 
skills in individual games and competition, such as tennis, 
squash, badminton, swimming, golf, and other sports 
which have high carry-over value to postgraduate life. 
Competition in group games, such as basketball, softball, 
and soccer is also provided. This program affords the 
opportunity for individuals to learn the basic fundamen- 


ere 


ares 


tals in a number of types of activity and to develop | 


neuromuscular co-ordination necessary to accept other 
physical challenges. 

Under traditional student leadership, but with the 
possibility of being able to call on a recently established 
Athletic Board for counsel when desired, the varsity 
sports program, in somewhat expanded form, continues 
to meet the needs and interests of students to whom inter- 
collegiate competition makes an appeal. 

For those men who are not interested in the intensity 
of intercollegiate athletics but who may, nevertheless, 
welcome opportunity to test their skills against other In- 
(Continued on page 394) 
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Who Pays for Telephone Expansion ? 
INVESTORS DO 





They invest in telephone bonds and stocks 
and we use the money to build new telephone 
facilities. 

On the other hand, the money you pay us 
for telephone service is used for wages, taxes, 
depreciation and other operating costs. 


So when you read about the millions of 


dollars we are putting into our expansion 
program — or see a new building going up— 
it is good to be able to say: 


“Thanks, Mr. and Mrs. Investor. Thanks for 
putting up so much money so we can have so 
much more and better telephone service.” 


That’s the way it happens. 


BELL TELEPHONE SYSTEM 
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SIMPLEX - TIREX 
ELECTRIC WELDING CABLES 


Here’s real welding-wise construction! It 
gives you a cable that’s both flexible and 
tough. It assures you of savings in time, 
labor, and money on electric welding work. 


Extreme flexibility is obtained by mak- 
ing conductors of many threadlike cop- 
per wires closely stranded together. It 
reduces drag and wrist fatigue and con- 
tributes to fast, efficient welding even 
in cramped locations. 


Clean stripping is facilitated by a sep- 
arator of soft cotton braid which does 
not bind the conductors nor hamper their 
flexibility. ’ 


Resistance to abrasion, moisture, 
grease, oil, and acids is furnished by a 
“cured-in-lead” jacket of Selenium Neo- 
prene Armor. The jacket is not easily 
cut, will not support combustion, and 
provides insulation with essential elec- 
trical stability. 


SIMPLEX WIRE & CABLE CO. 


79 Sidney St., Cambridge 39, Mass. 











Reg. U. S. Pat. Of. 


Samson Cordage Works 


Boston 10, Mass. 





Manufacturers of braided cords of all kinds, in- 
cluding sash cord, clothes line, trolley cord, 
signal cord, shade cord, Venetian blind cord, 
awning line, etc., also polished cotton twines 
and specialties. 


SPOT CORD 


Reg. U. S. Pat. Off. 





Our extra quality sash cord, distinguished at a 
glance by our trade-mark, the colored spots. Es- 
concer well known as the most durable material 

hanging windows, for which use it has been 


or 
specifi 
century. 


by architects for more than half a 
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stitute groups, the intramural sports program has been 
expanded. In this category, opportunity is provided for 
systematically organized groups within the Institute to 
pit their skills against other groups, whether they be 
dormitory residents, commuters, or those dwelling in 
fraternity houses. 

But whatever form of activity most interests the stu- 
dent, he is encouraged to participate, not for the heroics 
of high scores but for the contribution which he can make 
to his own well-being. In the Institute’s athletic program 
“the play’s the thing.” 


Encomium 


ECENT modernization and expansion which permit 
the Department of Mechanical Engineering to han- 
dle increased student enrollment were particularly noted 
by the members of the Department’s Visiting Commit- 
tee * who met at the Institute on May 2, 1947. Members 
of the Committee inspected the space and facilities as- 
signed to the Department and made a tour of the prin- 
cipal laboratories with the staff members in charge who 
explained their objectives and showed examples of cur- 
rent thesis work. Laboratories inspected included: Ma- 
chine Design, Fluid Mechanics, Heat and Power, Heat 
Transmission, Plasticity, Testing Materials, Fatigue, 
Dynamics and Control, Stress Measurement, Machine 
Tool, Sloan Automotive, and Gas Turbine. 

In the afternoon and again in the evening the Commit- 
tee met with members of the Department and officers 
of the Institute for a discussion of specific questions of the 
Mechanical Engineering curriculum and its relation to 
the Departments of Aeronautical Engineering and Metal- 
lurgy. As a result of its own inspection and of the sub- 
sequent discussions, the Committee is gratified to report 
a high level of co-operation and teamwork in the execu- 
tion of the post-war program to advance mechanical 
engineering science and to carry the training of students 
into the higher professional levels required by modern 
industry. 

In its last report, the Committee pointed out an oppor- 
tunity to unify the concepts involved in altering the shape 
of metals by the use of basic ideas both from mechanics 
and from metallurgy, and recommended that eventually 
work at the graduate level should be offered in mechani- 
cal processing. The Committee therefore heartily endorses 
the present approach to this problem in which a separate 
laboratory under the direction of Professor John Wulff 
has been established recently. The staff for the new lab- 
oratory is drawn from the Departments of Mechanical 
Engineering and Metallurgy and with the co-operation of 
these two Departments provides undergraduate instruc- 
tion in metal processing 

Undoubtedly the present grouping together of facilities 
for casting, forging, rolling, stamping, drawing, and weld- 


* Members of this Committee for 1946-1947 were: B. Edwin Hutch- 
inson, ’09, chairman, Rear Admiral Luis de Florez, "11, Norman D. 
MacLeod, "14, Frederick S. Blackall, Jr., ’2%, William H. Collins, 
Kenneth H. Condit, and Ralph E. Flanders. 

(Continued on page 396) 
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The Whole 
Story 7. a > 


Diefendorf Gear engi- 
neers consider the 
whole story—the de- 
mands on the entire 
gear mechanism, the 
conditions of service, 
and all other details 
essential to the design 
of smooth functioning 
gears exactly adapted 
to their task. 





DIEFENDORF GEAR 
CORPORATION 
- -¥ Syracuse 1, New York 
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ROTO-TROL 
940 


Multi-Position 


Programming 
Float Control 





Write for Bulletin 940 





The 940 is ideal for complex control of multi- 
pump installations. Any desired number of start- 
ing and stopping positions for each pump. Any 


sequence of operation — more uniform flow 
through use of maximum number of pump 
combinations. 


Other types of Roto-Trol Float 
Controls are also available 


Water Level Controls Division of 


HEALY-RUFF COMPANY 


D. W. C. RUFF '07, President 
ST. PAUL 4, MINN. 


771 HAMPDEN AVE. 
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ing of metals, and for carrying out studies in powder 
metallurgy, and so on, is essentially sound. Nevertheless, 
the full potential in instruction in metal cutting cannot 
be realized so long as the Machine Tool Laboratory is not 
in close proximity to other metal-processing facilities. 
For this reason, the Committee renews its recommenda- 
tions that all metalworking facilities be housed together. 

It is understood that machine tools sufficient to mod- 
ernize and expand the Machine Tool Laboratory have 

been obtained from war surplus stocks. It therefore re- 
mains to secure funds to provide adequate housing. Ade- 
quate housing for the basic manufacturing operations is 
considered essential to give the unity and prestige re- 
quired to focus the attention of both students and em- 
ployers on the application of engineering science to these 
ancient arts. 

Considerable study was given to present methods of 
teaching machine design. The Committee concurs in 
the Department’s desire to provide a design seminar 
room equipped with specialized reference publications 
and instructive examples of representative mechanisms 
illustrating the application of design principles. To a con- 
siderable extent, design involves an art that can be 
developed in the student only by practice with the aid of 
expert criticism, free discussion, and comparison. 

The Committee was pleased with progress on the con- 
struction of the Gas Turbine Laboratory and with the 
addition to the Department’s staff of William R. Haw- 
thorne, 39, Associate Professor of Mechanical Engineer- 
ing, and Ernest P. Neumann, ’38, Assistant Professor of 
Mechanical Engineering, to supplement the special com- 
petence in this field of Professors C. Richard Soderberg, 
20, Joseph H. Keenan, ’22, and Ascher H. Shapiro, ’28, 
Associate Professor of Mechanical Engineering. These 
men, together with colleagues in the Aeronautical Engi- 
neering, Chemical Engineering, and Metallurgy Depart- 
ments, constitute an outstanding group of teachers. 

The generosity of Alfred P. Sloan, Jr., °95, member of 
the M.I.T. Corporation, has enabled the Department to 
modernize and extend the facilities of the Sloan Automo- 
tive and Aircraft Engine Laboratory. The expanded lab- 
oratories are made possible at a time when urgently 
needed; they will accommodate double the number of 
students for whom facilities were previously provided. 

Impressed by the serious concern with which the De- 
partment’s staff members regarded the art of teaching, 
the Committee especially commends the program of 
monthly seminar meetings devoted to specific topics of 
teaching method. Increased enrollment, requiring the 
addition to the staff of young engineers without previous 
teaching experience, and the large proportion of veterans 
make it especially important to give attention to the 
effectiveness of the teaching offered by the Department. 
The Committee was interested to learn of the co-operation 
of the students in evaluating the teaching effectiveness 
of the staff and recommends that such co-operation be 
developed on a continuing basis. The Committee heartily 
endorses the proposal to revive the honors course for 
seniors who show superior aptitude for graduate work. 
(Continued on page 398) 
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O~ RIDGE! No need to cite pio- 
neering achievements or record 
performance to call this power station 
history-making. As the source of most 
of the power required to produce the 
atom bomb, it shares the fame of the 
product. 

But on its own, the Oak Ridge Power 
Station is a big story. Take its boilers, 
for example. There are three of them, 
each as high as a twelve-story building 
and each capable of producing more 
than three quarters of a million pounds 
of steam per hour at a pressure of 1400 
pounds per square inch. At full capac- 
ity, they consume about three carloads 
of pulverized coal every hour. Their 
construction required the use of sixty- 


five hundred tons of steel, which in- 





cL 








cluded the equivalent of 200 miles of 
alloy and steel tubing. These boilers 
rank among the largest and most effi- 
cient in the world. 

Such an installation normally requires 
more than two years for design, fabri- 
cation and erection. But under war con- 
ditions, where the impossible was done 
promptly and the miraculous took but 
little longer, Combustion Engineering 
designed, built and erected these boilers 
in one-half the normal time. 

For this and other contributions to 
atomic bomb production, Combustion 
Engineering was one of the companies 
that was given the Seventh Biennial 
Award for Chemical Engineering 
Achievement. 

The association of C-E with Oak 


COMBUSTION ENGINEERING 





200 MADISON AVENUE 


NEW YORK 16, N. Y- 


No.9 Oak Ridge Station 


INTON NATIONAL LABORATO 


RIES 
OAK RIDGE, TENN. 








Ridge and many other power stations 
that have made history speaks for itself. 
The experience, special skills and ad- 
vanced engineering that have brought 
about this association are available to 
you, whether your steam requirements 


be large or small. 


These three factors are the unwritten 


plus-values in every C-E contract — 


Knowledge — to solve. today’s, 
and tomorrow’s, steam generating 


problems. 


Experience — to interpret, from a 
world-wide background in every im- 
portant industry, the specific needs of 


each installation. 


Facilities — to manufacture com- 
plete steam generating units for every 


capacity, from 1000 pounds of steam 
B-188 





per hour up to the largest. 
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GOOD-WILL is the disposi- 
tion of the customer to return 
to the place where he has been 
served well— 


U. §. Supreme Court. 
TO OUR FRIENDS 


We do not believe that any advertising copy man could have penned a 
Spat and more trenchant definition than this decision of the Supreme 

ourt. 

It happens also to be the verdict which our customers have reached 
regarding their relations with us. 

our specific problems in technical reproduction work from the 

lowly blue = to the complicated offset printing of an engineering 
manual, will find their happy solution with us. 


ELECTRO SUN COMPANY, INC. 
Blue Prints — Photo Prints — Photo Offset 
161 Washington Street 157 Chambers Street 
Grand Central Terminal Building 
NEW YORK, N. Y. 

















A. L. Weil ’01 J. C. Duff ’86 


rns ess Ess Es esses ess 3S SO OI I ees sm Sees 





HE TECHNOLOGY REVIEW 








— names 


THE INSTITUTE GAZETTE 


(Continued from page 396) 








HKN Honors for Three 


UTSTANDING young electrical engineers of the 

United States were recognized by the presentation 
of awards by the Eta Kappa Nu Association in Pitts- 
burgh, Pa., this winter, during the week of the winter 
general meeting of the American Institute of Electrical 
Engineers. Suspended during the war years because 
security regulations prevented divulging the work of 
many candidates, the present awards named one man 
for each of the years 1942 through 1947, together with 
honorable mention awards. 

Two M.1.T. Alumni and one additional staff member 
were among those to receive honorable mention for “mer- 
itorious service in the interest of their fellow men.”’ 
Those selected for this distinction are: David B. Smith, 
"33, Vice-president, Phileo Corporation, Philadelphia, 
named for 1942; Albert C. Hall, °37, Associate Professor 
of Electrical Engineering, honored in 1946; and Jerome 
B. Wiesner, Associate Professor of Electrical Engineering, 
selected for 1947. 

To qualify for the award, the candidate must be not 
older than 35 years nor be out of college for more than 
10 years by May 1 of the year for which he is cited. After 
qualifying on these two counts the candidate is judged on 
the basis of accomplishment in technical, professional, 
and social fields. Final selection of candidates is made 
by a jury of awards composed of well-known engineers. 

David B. Smith, Eta Kappa Nu recognition award 
honorable mention winner for 1942, received a bachelor 
of science degree in 1933 and a master of science degree 
in 1934 from M.I.T. and since his graduation has been 
affiliated with the Philco Corporation and its predecessors 
in Philadelphia. He began his association with that con- 
cern in the capacity of a patent engineer, subsequently 
rising in the next 11 years of service to the position which 
he now holds of vice-president in charge of engineering. 
He is also a director of the corporation and a member of 
its executive committee. 

Albert C. Hall, recipient of honorable mention for 1946, 
received a bachelor of science degree from the Agricul- 
tural and Mechanical College of Texas in 1936. He then 
entered M.L.T. from which he received a master of science 
degree in 1938 and the degree of D.Sc. in 1943. He served 
a year as a laboratory instructor and then was made an 
instructor and assistant in charge of the Measurements 
Laboratory. From December, 1940, to June, 1943, he 
was an instructor and research engineer in developing 
automatic control equipment for defense applications. 
In July, 1948, Dr. Hall was promoted to an assistant 
professorship and became project engineer in the Servo- 
mechanisms Laboratory at M.I.T. In January, 1946, he 
was appointed director of the Dynamic Analysis and 
Control Laboratory. 

Jerome B. Wiesner earned an Eta Kappa Nu honorable 
mention as an outstanding young electrical engineer for 
the year 1947. The University of Michigan conferred upon 
him a bachelor’s degree in 1937 and a master of science 
degree in 1938. 

(Continued on page 400) 
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retain complete control over decisions as to changes in 
their holdings. This plan enables the business man to 
direct his faculties entirely to the development of his own 
enterprises. 


Our Booklet “ Agency Service” sent on request | 
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State Street Trust Company 


Boston, Massachusetts 








Main OFFICE 
Corner STATE and CONGRESS STREETS 
Union Trust Office: 24 FEDERAL STREET 
Copley Square Office: 581 BoyLston STREET 
Massachusetts Avenue Office 
MASSACHUSETTS AVENUE AND BOYLSTON STREE1 
Safe Deposit Vaults at All Offices 
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FEDERAL RESERVE SYSTEM 
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In 1940, the Library of Congress established a record- 
ing laboratory which because it was the first of its kind 
called for imaginative thinking as well as technical skill. 
One of Mr. Wiesner’s special problems was the design 
and construction of apparatus for reproducing and pre- 
serving old wax cylinders and for reproducing badly 
damaged phonograph records. 

In 1942 Mr. Wiesner joined the staff of the M.I.T. 
Radiation Laboratory and later became the project engi- 
neer for a major radar development as well as a member 
of the steering committee for the Laboratory. He is as- 
sociate professor of electrical engineering and continues 
his research as assistant director of the Research Lab- 
oratory of Electronics. 


M.I.T. Students Win Essay Prizes 


ECHNOLOGY students won two of three prizes in 

the annual essay contest sponsored by the Old South 
Association of Boston recently. Highest award was made 
to Raymond V. Dyba, ’50, and an essay on Washington’s 
life by Owne P. R. Thomas, *50, was awarded a special 
prize. Both are students of Richard Prescott Harmon, 
an instructor in history at M.I.T. Mr. Harmon will 
receive $25.00 in books of his selection as a result of the 
good work of his students. 

(Concluded on page 402) 
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Resistance Unit 


1. Precision-machined tapered stain- 
less steel plug 


2. Tapered orifice 


3. Actual reset rates — graduations 
divided by 20 


4. Spiral scale permits nearly 2 full 
turns. Readings at smaller reset 
rates have greater spacings 
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PRE UMATIC 
TRAMSMITTER 


Model 12610 Proportional-Reset Controller 





Model 12610-20 Proportional-Reset 
Controller and Pneumatic Transmitter 





Model 12610 
Controller 


Masoneilan proportional-reset level controllers have the entire 
reset mechanism snside the instrument case. 

Reset is thus accessible, compact and protected. 

The 12000 Series controllers with pneumatic reset are package 
units, complete and standard with the reset bellows and resistance unit integral, 
built-in. Masoneilan duplex level controllers and controller-transmitters also 
have this reset. 

There are no external connections or adjustments to make. There is no ex- 
ternal piping. And since the reset is an integral part of the controller and not an 
external appliance, the reset mechanism is always accurately calibrated, with 
graduations on a ten-inch scale proportional to actual reset rates. 


When to Specify Reset... 
1. When you want to get maximum vessel surge capacity at all times and in the presence of large 
and sustained load changes. 
2. When smooth, uniform, controlled flows are essential to process operation. 
When the level controller pneumatically sets the set point of a flow controller, or of several flow 
controllers in split-stream operation. 


MASON-NEILAN REGULATOR COMPANY 


» 





1190 Adams Street, Boston 24, Mass., U.S.A. 


Philadelphia + Houston + Pittsburgh + New York - Buffalo - Chicago + St.Louis + Cleveland + Tulsa + Atlanta 
Denver * Los Angeles + San Francisco + Cincinnati * Mason Regulator Company of Canada, Ltd., Montreal and-Toronto 




















Modern Art 


Modern art has its place, but when it comes to 
clothes for the modern man, the modern Rogers 
Peet has the modern art of fitting down to a 
science — a science that approaches perfection. 

To try ona Rogers Peet suit is to find yourself 
saying: “‘fits and feels as right as it looks.”’ 

Finest imported and domestic fabrics with a 
tailoring standard unsurpassed in the industry. 


Rogers Ret 
Zomipany 
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Corporation Elections 
ILLIAM A. COOLIDGE, partner in the firm of 


Jackson and Curtis of Boston, and President of 
New Enterprises, Inc., and Beauchamp E. Smith, 
President of the S. Morgan Smith Company of York, 
Penn., have been elected Special Term Members of the 
Institute’s Corporation. 

Mr. Coolidge, a native of Boston and the son of Mr. 
and Mrs. Thomas A. Coolidge, was educated at St. 
Mark’s School, Harvard University, and Oxford Uni- 
versity. He has been affiliated with the firm of Jackson 
and Curtis since 1927 and has been a partner since 1930. 
From 1936 until the beginning of the war he was associ- 
ated with the firm of Ropes, Gray, Best, Coolidge, and 
Rugg. He was engaged in civilian war work in Wash- 
ington during World War II. Mr. Coolidge is a director 
of Wilson Jones Company, National Oil Products Com- 
pany, National Research Corporation, and the Massa- 
chusetts Safety Council. : 

Mr. Smith, born in York in 1901, the son of Mr. and 
Mrs. Charles E. Smith, was graduated from Cornell 
University with a degree in mechanical engineering in 
1923, and has been associated with the S. Morgan Smith 
Company continuously since his graduation. In addition 
to being president of his company, he is also a vice- 
president of the Commonwealth and Southern Company, 


and a director of the Western National Bank of York, 


the Brandt and Warner Manufacturing Company, the 
Southern Company, the Community Hotel Company, 
the Farmers’ Fire Insurance Company, and other firms. 
He has long been active in the social and welfare organ- 
izations of York. 





eee 


THE TREND OF AFFAIRS 
(Continued from page 370) 








Hot Nose, Cold Tail 


I i noses are accompanied by cooling tails in missiles | 


flown at thousands of miles an hour at great alti- 


tudes. At least this is what calculations of Jackson R. | 


Stalder and David Jukoff, research physicists at the Ames 
Aeronautical Laboratory, Moffett Field, Calif., indicate 
(Concluded on page 404) 
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_ Robert E. Froom—Youngstown, Ohio 


pot 








In 1940 I was studying to be a Civil Engineer at Ohio State 
University. In 1941 I was inducted, spent a good deal of time 
"paddling a saddle" in the Horse Cavalry, and then became an Aviation 
Cadet. After receiving my wings, I was assigned to the Air Transport 
Command, winding up my activities flying the "Hump." 


Two days before V-J Day, I received a cablegram telling me of 
my father's death. Dad had been a New England Mutual policyholder 
so, shortly after returning home, I was introduced to the Company's 
representative in Youngstown, Harley Kirkpatrick. I soon realized 
that Mr. Kirkpatrick had been of invaluable service to my father and 
to the whole family. When he learned that I wanted to go into 
business for myself, he suggested life insurance, and arranged an 
interview with the General Agent in Cleveland, and with the Home 
Office in Boston. 


Investigation convinced me that as an Agent for New England 
Mutual I would basically be in business for myself--with no real 
ceiling on my earnings, and complete independence of action. With 
everything to gain and nothing to lose, I took the Company's 
aptitude test, and qualified. 


To date, I have completed a thorough training course in the 
Home Office in Boston; I have attended two Company conventions; 
I have my own office, and I have placed a half million dollars of 
insurance on the lives of people in my community. Each day I 
discover new uses for life insurance and realize that there's no 
limit to the amount that will be bought in the future. 


I'm certainly glad I chose life insurance as a career. Besides 
the earning possibilities and the independence, it gives me the deep 
satisfaction of knowing that my services can be as valuable to my 
clients as were those of Mr. Kirkpatrick to my own family. 





Graduates of our Home Office training courses, many of them as these helped Bob Froom solve his career problem. For 
new to the business, are selling at a rate which produces average additional facts and figures, write: Mr. H. C. Chaney, Director 
first-year incomes of $3600. The total yearly income on such sales, of Agencies, New England Mutual Life Insurance Company, 
with renewal commissions added, will average $5700. Facts such 501 Boylston Street, Boston 17, Mass. 


These Mass. Inst. of Tech. — and hundreds of other college men, represent New England Mutual: 


RAYMOND P. MILLER, '18, Salem BLAYLOCK ATHERTON, '24, Nashua 
ARTHUR C. KENISON, '19, Boston LELAND S. PERSON, '34, Rutland 


We have opportunities for more Mass. Inst. of Tech. Men. Why not write Dept. X in Boston? 
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The Famous 
Arrow 


Dart Shirts 


White 
Broadcloth 


Men really like the Arrow Dart Shirt, 
and it’s easy to see why: 


Dart has a collar that just won't wilt! 
It stays neat and fresh from morning 
till night. 


It’s Sanforized, to keep shrinkage 
under 1%. 


Mitoga (for form-flattering fit). 


Anchored buttons that stay fast to 
their moorings. 


We have Arrow Dart. $3.50. 


Order by mail if more convenient. 
Patronage Refund to Members 


The Technology Store 


40 Massachusetts Ave., Cambridge, Mass. 


pr rrr rr reser sses- ennai 
THE TECHNOLOGY STORE ! 
| 40 Massachusetts Avenue, Cambridge, Mass. 
| Gentlemen: Please send me White Arrow Dart Shirts, $3.50 each | 
| as follows | 
l RE 
! ee ! 
| Ee 1 
| Please Print Name and Address 
Sn ene ae een eee re eral | 
| | 
isselalicleiacastdliasaet dail taciiae lan. babe anlaeinelideedeciasaniioa | 
| __ Make checks payable to The Technology Store | 
ioninsenaninneediaeneaeenadeimetaiimanietneniel 
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THE TREND OF AFFAIRS 
(Concluded from page 402) 











according to a report delivered before a joint meeting of 
the American Physical Society and the Institute of 
Aeronautical Sciences. 

Overheating of the nose of aircraft or missiles is one of 
the many new problems of designers in this supersonic 
era. In reporting calculations on missiles traveling as fast 
as 13,000 miles an hour, at altitudes of 75 to 150 miles, Dr. 
Stalder reported that as speeds are increased a point is 
reached at which the faster a missile is flown, the cooler 
the boat-tailed section becomes. The new information 
that tails become cooler as noses become hotter suggests 
the possibility of an internal cooling system. 


M.I.T. REDEPLOYS FOR PEACE 
(Concluded from page 374) 


Zacharias, also of the Department of Physics and earlier 
from Hunter College and the Radiation Laboratory, 
accepted the directorship of the Laboratory for Nuclear 
Science and Engineering. Edward S$. Taylor, ’24, of the 
Department of Aeronautical Engineering was appointed 
director of the new Gas Turbine Laboratory. Eugene W. 
Boehne, ’28, came from the General Electric Company to 
succeed Professor William H. Timbie, retired, in charge of 
the Co-operative Course in Electrical Engineering. Ivan 
A. Getting, ’33, from Yale University and the Radiation 
Laboratory is now professor of electrical engineering; 
Bruno B. Rossi from Cornell University, Victor F. Weiss- 
kopf from the University of Rochester, and Albert G. Hill 
from M.I.T. and the Radiation Laboratory are professors 
of physics; Charles DuB. Coryell, from the University of 
California and the Clinton Laboratories at Oak Ridge, is 
professor of chemistry; Hsue-Shen Tsien, ’36, from the 
California Institute of Technology, is professor of aero- 
dynamics; Norman J. Padelford, from the Fletcher 
School of Law and Diplomacy, is professor of interna- 
tional relations; Douglass V. Brown is the first appointee 
to the new Alfred P. Sloan Professorship of Industrial 
Management; and Jacob P. Den Hartog, from Harvard 
University, is professor of mechanical engineering. 

On the fiscal side, Joseph J. Snyder is now filling the 
long-vacant post of assistant treasurer and is giving 
special attention to increasing the Institute’s capital re- 
sources. Robert M. Kimball, ’33, who during the war 
organized and directed the Institute’s first Personnel 
Office, joined the President’s Office as assistant to the 
president and has helped to carry the increased responsi- 
bilities of the office. 

These men, together with the colleagues they have 
joined, are the real measure of the Institute’s success in 
rebuilding itself as an educational institution. They, to- 
gether with the extraordinary student body now at 
M.I1.T., are evidence enough that the impetus and the 
new spirit which President Compton brought to the In- 
stitute in 1930 still guide its redeployment for future 
widened service. Under his leadership there has been one 
clear objective: to maintain here in Cambridge such a 
combination of facilities, programs, and men that out- 
standing young scholars from all over the world will seek 
it out as did the wandering scholars of the ancient 
universities, 
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Thomas I. Parkinson, President 
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Check them off against the advantages of a career 


as a life underwriter of The Equitable Life Assurance Society 


@ The opportunity to become a 
representative of The Equitable 
Life Assurance Society of the 
United States as a life under- 
writer is open to a limited number 
of college men who can qualify. 
Training will be provided. 

To help you determine whether 
this opportunity would meet your 
specifications for your own busi- 
ness career, here’s a checklist of 
basic questions: 


Is it PROFITABLE? 


There is no limit to what you can, 


earn as an Equitable Life Underwriter. 
You are compensated both for selling 
and serving policyholders. To the imme- 
diate commission for each sale are added 
renewal commissions, service fees. Thus 
your income not only reflects expanded 
sales as your skill and experience grow. 
It increases cumulatively as well. 


Does it provide 
OPPORTUNITY ? 


Your income, right from the start, re- 
flects the full value of your accomplish- 
ments. No seniorities, no delaying prece- 
dents hold you back. If you seek a mana- 
gerial or executive position, you are help- 
ed by The Equitable’s policy of filling 
such positions from within its own ranks. 


Does it give you 
SECURITY ? 


Life insurance is a lifetime career. 
Even in time of depression, there is no 


How The Equitable HELPS YOU MAKE SALES... 


Though being “on your own” is a welcome feature of a life under- 
writing career, The Equitable at all times gives you the full backing 
of its nation-wide organization. “This Is Your FBI,” a coast-to-coast 
radio program reaching millions each week, builds prestige and sup- 
port for your work. You receive a continuing flow of tested selling 


developments in life insurance. 


danger of “losing your job.” Renewal 
commissions help cushion any decline in 
income from new sales. Moreover, every 
Equitable representative enjoys the 
added security of a Retirement Plan and 
a complete Group Insurance protection 
plan for himself and his family. 


Does it give you 
FREEDOM OF ACTION? 


As an Equitable Underwriter, you 
work where you want, with the type of 
people you want—in effect, you build 
your own business. Development of your 
own techniques is encouraged at all 
times. Expert guidance, however, is 
always available to help you make the 
most of your ideas and ability. 


Is it INTERESTING? 


Because you continually meet new 
people, encounter new situations that 
challenge your ingenuity and judgment, 
few occupations are as broadening in 
scope or as enriching to your own per- 
sonal life. No confinements. No office 
routine. Your actions are determined by 
the varying needs, circumstances and 
personalities of your clients. 


Does it offer SATISFAC- 
TION and HAPPINESS? 


In addition to being remunerative, a 
career as an Equitable Life Underwriter 
produces the solid satisfaction of seeing 
people enjoy the benefits you helped to 
arrange ...a widow and children living in 
security ... college education for a youth 
...a home cleared of debt . . . comfort- 
able retirement for an elderly couple. 








Send today for this 
helpful FREE booklet! 


It will tell you why “There is a real oppor- 
tunity for you in an Equitable Career.” You 
will find it informative, profitable reading. 
For your copy, simply fill in this coupon and 
mail it today. 


Name 





MORE PEOPLE bought 
MORE EQUITABLE POLICIES 
in 1947 than EVER BEFORE 


The growth of The Equitable 
Society continued at a record 
pace throughout 1947. New poli- 
cies totaling $1,170,000,000 
raised the over-all amount of in- 
surance in force to a new peak of 
$11,944,000,000. In line with this 
increase in life insurance protec- 
tion provided for its 3,900,000 
members, the total assets of The 
Society rose to $4,505,000,000. 


Will it give you PRESTIGE? 


Like a physician or lawyer, a 
trained life underwriter is an expert in 
his own field. You will be respected for 
your professional knowledge. As a family 
counselor and an advisor to business and 
professional men, you have a standing of 
consequence in the community you serve. 


Is the field EXPANDING? 


By its very nature, the need for 
life insurance expands with every mar- 
riage, every birth and changes in eco- 
nomic and social conditions. The amount 
of insurance in force today is more than 
twice the total of 1925, over 12 times the 
total of 1909. And yet few families own 
as much insurance protection as they re- 
quire. 


Will it associate you with 
a LEADING COMPANY? 


As an Equitable Life Underwriter, you 
join an organization which was founded 
in 1859 and operates in every state of 
the Union. The Equitable is one of the 
nation’s strongest and most progressive 
financial institutions. Its long history of 
“firsts” has won for The Equitable a 
nation-wide reputation 
of leadership in the life 
insurance business. 








THE EQUITABLE LIFE ASSURANCE 


SOCIETY OF THE UNITED STATES 
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SAVE GASOLINE 


The VENTALARM® Fil-Gard 


3 NECESSITIES IN ] ACCESSORY | 
| 
| 


1 - AN INSERTABLE VENT-TUBE 
Eliminates Blow-Backs 


2 - ANTI-THEFT BAFFLE 
Prevents Gasoline Siphoning 


3 + VENTALARM ® Whistling Fil-Signal 
Eliminates Spillage 


NOW AVAILABLE FOR 


FORD, MERCURY, CHEVROLET, 
PLYMOUTH, DODGE, CHRYS- 
LER AND FORD 1948 TRUCK 


SCULLY SIGNAL COMPANY 


88 FIRST STREET ° 


CAMBRIDGE, MASS. 
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cA ‘Report. 
TO M.LT. MEN 


In 1917 Walker Memorial Building was opened, a 
gift from Alumni for the welfare of M.I.T. students. 
In addition to including offices for student activities 
and serving as a student social center, this building 
houses the dining service. 


In 1946-47 nearly one million meals were served to 
staff and students. Morss Hall seats approximately 
500 people. Thus, each chair served 2,000 people per 
year or 5.5 persons per day. We thank the Alumni 
for making these services possible. 


WALKER MEMORIAL 
DINING SERVICE 


¢ ALLEY, 


CAMBRIDGE 39, MASSACHUSETTS 
A. W. BRIDGES, Manager 
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TEXTILE REQUIREMENTS CONFLICT 
(Continued from page 380) 


tion. For example, to return to the jungle uniform in 
which the best solution had been a compromise between 
insect resistance and coolness, it might be asked: ‘Of 
what merit is an apparel fabric as a protection against 
the malarial mosquito?” Infection of American troops 
in the tropics was almost universal and hospitalization 
on the active front was avoided only by use of the sup- 
pressive drug, atabrine. In view of the wide prevalency 
of the disease and the effectiveness of medical research 
in devising means of checking it, a strong school of 
thought exists at present in the armed forces that the 
requirement for insect resistance could well be eliminated 
from this item, thus permitting the adoption of lighter 
weight materials which would be more porous, and there- 
fore cooler for the wearer. 

Circumvention is an effort to avoid the problem of 
providing opposing characteristics by an entirely new 
approach in which the conflict no longer exists. To il- 
lustrate the effective use of this technique, we return 
to the sleeping bag, filling material for which should be 


compressible to facilitate portage, yet of sufficient resist- | 


ance to body pressures when in use to provide good 
thermal insulation. During the war a mixture of 40 per 
cent down and 60 per cent waterfowl feathers was con- 
sidered eminently satisfactory for the purpose. How- 
ever, experiments carried on to find a suitable substitute 
for this material because of wartime scarcities revealed 
that this combination was not the ultimate solution. 
Actually, it represented somewhat of a compromise, since 
it was of low-bulk density and high compressibility, vet 
could be fluffed into an open, loose state even after 
having been subjected to continuous compression. Since 
it was obviously impossible to find a single filling material 
which would incorporate the diametrically opposite 
characteristics which were desired, the Army developed 
an entirely new concept, calling for the use of an in- 
flatable pad in conjunction with the sleeping-bag as- 
sembly. Filled with air, the pad furnished the necessary 
insulation for the under portion of the bag while the 
feathers and down provided warmth for the upper 
portion. Low bulk in portage is achieved by release of 
the air and the highly compressible nature of the feather- 
down mixture. This latter feature is of great military 
importance, since the fighting efficiency of the arctic 
soldier is seriously impaired by a pack load of excessive 
or even considerable weight. 
(Continued on page 407) 





VACATION IN NEW HAMPSHIRE 


And bring the family too! 
A private cabin is available. 
The pine woods are cool and quiet. 
A lovely White Mountain lake is near. 
Recreation is planned for all. 
Meals are in the New England tradition. 
An inquiry will bring a prompt response. 


CHATHAM PINES 


Box 113, SOUTH CHATHAM, New Hampshire 
Elizabeth and Foster Sturtevant 
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TEXTILE REQUIREMENTS CONFLICT 
(Continued from page 406) 


‘Toward the end of World War II a new approach was 
proposed in the rendering of cellulosic structures resistant 
to fungus growth. Whereas previous attempts had been 
directed toward destruction of the invading micro- 
organisms, military scientists set out to effect a modi- 
fication of the cellulose molecule so that it was no longer 
receptive to fungus attack. Since the mildew growth 
was powerless to degrade the modified cellulose, the 
necessity for a fungicide, with its potentially harmful 
dermatological effects, is removed. Also, durability is 
achieved, for the solubility requirement is also elimi- 
nated in the new approach. 

Finally, the synthesis technique is an effort to reach 
the ideal solution by the development of entirely new 
materials in which the two conflicting requirements are 
no longer at variance. The classic example of synthesis 
is the story of the glider tow rope. Use of wire ropes or 
hemp cables in place of airplane-glider pickup ropes 
resulted in overacceleration and shock to the plane and 
glider, as well as to their respective occupants. To absorb 
the initial shock and provide a smoother take-off, a 
material of high strength and immediate elasticity was 
required. It was necessary to reject rubber for this pur- 
pose in spite of its great inherent elasticity because of 
its immediate recovery or snapback effect. High im- 
mediate stretch and slow recoverability were conflicting 
properties in known natural materials, but a newly de- 
veloped polymer called nylon, in which both character- 
istics were found to coexist, proved to be the happy 






At 


solution to this problem. Here was an ideal synthesis, 
although in this case the original investigators had no 
intention of developing a superior tow rope for airplane 
gliders. 

A synthesis of more immediate interest is the vapor 
permeable coatings which are being explored with Army 
support. Here the pertinent qualities of water (hydro- 
static) resistance and water vapor permeability can bé 
controlled accurately in experimental runs, and optimum 
values can be chosen for specific end uses. 

Warmth without weight was recognized before the 
war as the ideal combination of characteristics for cloth- 
ing to be worn in cold climates, and its attainment posed 
a complex problem in textile manufacture. In standard 
constructions, thickness, upon which insulating power 
is so dependent, is directly related to weight. Modifica- 
tions in the weaving structure, such as in the case of 
pile fabrics, napping operations in which the yarn surfaces 
were scratched up to form a second fuzzy surface over 
the fabric plane, and use of various types of fibers, were 
among the steps taken to increase the thickness without 
producing a corresponding gain in fabric weight. Al- 
though such measures were effective in some degree 
they failed to reduce the clothing load of the individual 
camping in the arctic to an extent consistent with oper- 
ational efficiency. To achieve the desired warmth-weight 
ratio, battings of fine synthetic fibers, fluffed and resin- 
impregnated to retain shape, were quilted between highly 
wind-resistant fabrics. Thus was developed the padded 
clothing so well received by troops stationed in extremely 


cold regions. 
(Concluded on page 408) 
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Tue TECHNOLOGY REVIEW 


TEXTILE REQUIREMENTS CONFLICT 
(Concluded from page 407) 


Review of these approaches throws some light on thie 
balance of the textile research program undertaken by 
the armed forces. Compromise is a function of applied 
research and is reached after a planned investigation of 
the effect of the base material, the construction, and 
the finish. Elimination is achieved through uninhibited 
questioning of all military requirements by responsible 
analysts and by a constantly dubious attitude on the 
part of technologists striving to attain the required prop- 
erties. Circumvention varies in its demand for applied 
versus fundamental research depending on the problem 
at hand. In this technique the problem may be avoided 
by application of an entirely different phenomenon 
without incurring the previous conflict. Where the scien- 
tist must develop basic facts about the properties of the 
substitute material or process, the problem becomes 
more fundamental than when he can use the results of 
the work of others. Synthesis represents head-on attack 
of the conflicting requirements which constitute the 
difficulty, with no thought of compromising or circum- 
venting; it assumes that there is an ideal solution to 
the problem and seeks to uncover it by careful consider- 
ation of the fundamentals underlying each phenomenon 
involved. 

Each problem requires separate consideration and 
there is no attempt on the part of Army research ad- 
ministrators to limit the balance of research under an 
arbitrarily established quota system. The challenge is 
directed to the individual project engineer, chemist, or 
physicist and it is his responsibility to exhaust each 
approach. We all stand to receive definite advantage 
from such research and the benefit received is on a com- 
mon and personal basis rarely matched by other military 
studies. This point of view has been pungently expressed 
by one eminent physical chemist who said in considering 
the problem of wear resistance: “This interests me — it is 


as personal as the seat of my trousers!” 





MAIL RETURNS 


(Continued from page 364) 





Unfortunately, railroad managements committed to the purchase and 
use of expensive Diesel power must go further and see that the Diesels 
are utilized regardless of cost. This quite frequently means that skilled 
personnel are diverted entirely from steam-locomotive servicing and 
all available man power is put to work to get the most out of the Diesels. 
Frequently, we hear that trains are actually held to make Diesels 
available. 

While very little attempt has been made to do so, steam locomotives 
can be designed and built to outperform Diesels in many cases, and eco- 
nomically speaking, to equal the performance in the others. But to do 
this universally both the railroads and builders would have to adopt a 
program something like this: standardize power for certain services; 
design into steam-power units the advantages already known and which 
will materially improve performance; equip shops for expediting main- 
tenance, similar to the Diesel shops; give steam power the same expert 
attention that now obtains for Diesels; have the best fuel available for 
steam engines, as is the present practice for Diesels; improve back- 
shop techniques to reduce overhaul costs; train men to do jobs as 
correctly and efficiently on steam locomotives as on Diesels; make 
comparisons with only modern Diesels versus modern steam on an equal 
basis as to tonnage and other significant factors. 


(Concluded on page 410) 
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BORIS M. VOLYNSKY MFG. CO., Inc. 
311 West 66th Street New York 23, N. Y. 
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(Concluded from page 408) 








Without waiting for the establishment of a comprehensive program 
for the future, however, it is quite possible to make substantial im- 
provements in the operation of existing steam locomotives. Significant 
improvements might be expected from a program that would modernize 
engines by the addition of devices already available that will make for 
better performance, decreased maintenance, and lower operating costs; 
insist that steam locomotives operate with good coal; introduce main- 
tenance and shop practices suggested above. 

It is generally recognized that the nation’s oil reserves are in danger 
of being exhausted in the not too distant future, whereas at the 
present rate of consumption the supply of coal will last for 3,000 years. 
This alone should be sufficient reason for railroad managements to con- 
centrate on the development of coal-burning motive power now that 
Diesels threaten to fill the market. 

At the present time, railroads are the only means of land transport 
which can economically burn coal as fuel. Consider the situation that 
might develop some years hence if the present program aimed at com- 
plete dieselization is continued; the nation would then be dependent par- 
tially on imported oil since it is unlikely that production of synthetic 
oil from coal will be adequate to meet normal demand. If, then, the 
United States became involved in another war, a decrease in the supply 
of imported oil, plus an increased demand, would create a fuel shortage 
for the military and a breakdown in national transportation. 

Developments now going on in the combustion field with coal and de- 
vices will prove, in many instances, that steam can outperform Diesels 
on an equal basis. A steam locomotive, operated by the New York Cen- 
tral Railroad, equipped with poppet valves and a new type of stoker, ran 
as high as 29,000 miles per month in high-speed passenger service. 

The Chesapeake and Ohio coal-burning steam turboelectric locomo- 
tives will have all of the tractive characteristics of a Diesel-electric 
Speedwise and powerwise, steam locmotives now in operation can very 
easily keep up with today’s modern pace. Not only does the steam loco- 
motive have no stomach ulcers but its new stomach, in the form of all- 
welded boilers, will be even better than its old one. When the coal- 
burning locomotive is fed mud and rocks, it cannot digest them. When 
given good fuel, it is smokeless. Unfortunately for the steam locomotive, 
it has been able to digest a certain amount of mud, and because of this, it 
has been imposed upon and overdosed. 

Statistics show that about 30,000 steam locomotives comprise the 
backbone of American railroad transportation, and as improvements 
now developed are applied there is every reason to believe that they will 
still retain their position until something requiring cheaper fuel than 
the Diesel comes into being. 

Sea C liff, New York 
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Where high speed and constant operation of ma- 
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move air at rates up to 200,000 cubic feet per minute 
—first, cool humidified air during the germinating 
process—then hot, dry air to dry the malt after 


germination. 


It is on machinery like this that Condor Whipcord 
V-Belts deliver their best. Despite the terrific test of 
short center drives at high speeds, Manhattan's 
Flexlastics dissipate heat and permit the Whipcord 


Strength Members to give longer service. 


Also, the Flex/astic cushion in a Condor V-Belt seats 
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TYPE 727-A 
VACUUM-TUBE VOLTMETER 

This general-purpose, battery-operated v-t 

voltmeter is for use at frequencies up to 

about 100 megacycles. 

RANGE — 0.05 volt to 300 volts ac, in seven 
ranges (0.3, 1, 3, 10, 30, 100, 300 volts, 
full scale) 

ACCURACY — With sinusoidal voltages ap 
plied, the accuracy is +3% of full scale 
on the 0.3-volt range and +2% of full 
scale on all other ranges. Periodic check- 
ing of the full-scale sensitivity will give cor- 
rections to be made to eliminate effects 
of aging on the higher voltage ranges 

WAVEFORM ERROR — On lowest ranges the 
imstrument approximates a true square- 
law device. It is calibrated to read the 
r-m-s value of a sinusoidal voltage. On 
the higher voltage ranges it is essentially 
a peak-reading instrument calibrated to 
read 0.707 of the peak values and on dis- 
torted waveforms the percentage deviation 
from r-m-s values may be as large as the 
percentage of harmonics present. 

FREQUENCY ERROR —Less than 1% he 
tween 20 cycles and 30 Mc. At 65 Mc the 
error is about +5% and at 100 Me about 
+10%. 

INPUT IMPEDANCE — The input capacitance 
is about 16 micromicrofarads. Parallel 
input resistance (at low frequencies) is 
about 5 megohms on the lower ranges 
and about 3 megohms on the upper 


PRICE: $180 











TYPE 728-A 
D-C VACUUM-TUBE VOLTMETER 


This battery-operated v-t voltmeter ts 

designed for measuring d-c voltages in 

low-power circuits where no appreci- 
able power can be taken by the meter 

RANGE — 0.05 to 3000 volts in seven 
ranges (3, 10, 30, 100, 300, 1000, 
3000 volts, full scale) 

ACCURACY — Within +3% of full scale 
on all ranges. If the full-scale sensi 
tivity is checked occasionally the 
effect of aging, on the higher voltage 
ranges, can be eliminated 

INPUT RESISTANCE — 1000 megohms 
on the ranges above 100 volts; 
greater than 5000 megohms on the 
lower 

TERMINALS — Two sets of input ter 
minals are provided; one for meas- 
urements at the 0 to 30 volts end of 
the range and the other for higher 
voltages 

POLARITY A reversing switch on 
the panel permits Measurements 
with either the positive or the nega- 
tive of the source grounded to the 
panel of the instrument. 

EFFECT OF A-C A superimposed 
a-c voltage of as high as 200 volts 
has negligible effect on meter indi- 
cation 


PRICE: $155 


TYPE 729-A 
MEGOHMMETER 


This battery-operated megohmmeter 
is particularly useful where portability 
is required. It is well suited to field 
measurements of leakage resistance of 
cables and insulation 


RANGE — 2000 ohms to 50,000 meg 


ohms in five overlapping ranges 


SCALE Standard direct-reading ohm 
meter calibration is used; center 
scale values are .], 1, 10, 100 and 


1000 megohms 


ACCURACY Within +5% of the 
indicated value between 30,000 
ohms and 3 megohms when the 
central decade of the scale is used 
otherwise the error is increased 
bec ause of the € ompressed scate 


TEMPERATURE AND HUMIDITY 
Effects of these are negligible over 
normal range of room conditions 
(65 to 95 deg. F.; 0 to 95% relative 
humidity) 

VOLTAGE ON UNKNOWN Voltage 
applied to the unknown does not 
exe eed 22% voles and Vafies with 
meter indication 


PRICE: $105 


THESE three accurate, highly stable and portable meters are all battery-operated and completely 
self-contained. They are housed in identical walnut cabinets 11 inches by 65¢ inches by 57% inches in 
size. THeir accuracy is sufficient for a wide variety of measurements both in the laboratory and in 


the field 


Other G-R meters include a portable a-c operated vacuum-tube voltmeter for audio and radio 
frequency measurements up to several hundred megacycles, a crystal galvanometer direct-reading in 
voltage between 30 and 1,000 megacycles, an a-c operated megohmmeter with a range of 2,000 ohms 
to 50,000 megohms, a counting rate meter for measuring random emanations from radio-active mate- 
rials, three models of output-power meters, and an audio-frequency microvolter with an output 
voltage range of 0.1 microvolt to 1 volt 

G-R meters are carefully designed, correctly engineered, ruggedly constructed and accurately 
calibrated to insure many years of useful life. 


A FEW OF EACH IN STOCK FOR PROMPT SHIPMENT 
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